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SLHESIE^IE INTEGRATED CIRCUITS 

APPLICATION SELECTOR GUIDE 

LINEAR integrated circuits offer the design engineer a variety of functions for analog appli- 
cations. This line includes operational, differential, high frequency, power, and sense amplifiers 
with a broad selection of operating characteristics and packaging. 

LINEAR IC PACKAGES __ 




CASE 71 - 10 PIN 

Suffix G after type number 





CASE 71A-10 PIN 

Suffix G after type number 






CASE 83 (TO-86) CASE 89-5 PIN 

Suffix F after type number Suffix G after type number 



CASE 72 (TO-91) 
Suffix F after type number 



^P 



E 



CASE 93 (TO-116) 
Suffix P after type number 



CASE 73 

Suffix F after type number 




CASE 96-8 PIN (TO-99) 
Suffix G after type number 



At a Glance 

OPERATIONAL AMPLIFIERS 



TYPE 


Open Loop 

Voltage Gain 

(a VO l) 


Output 
Voltage 
Swing 
(V„ U ,.V P ) 


Common Mode 
Rejection 

Ratio 
(CM rei .dB) 


Temperature Range 


-55to+12S°C 


Case 


to +75°C 


Case 


MC1520 


71A.72 


_ 


- 


1,500 


+ 4.0 


-90 


MC1530 


71.72 


MCI 430 


71,72,93 


5,000 


±5.0 


-75 


MC1631 


71.72 


MC1431 


71,72.93 


3,500 


±5.0 


-75 


MC1533 


71,72 


MCI 433 


71,72,93 


60,000* 


± 12 


-100 


MC1535" 


71,83 


MC1435»* 


71,83,93 


7,000 


±3.6 


-90 


_ 


- 


MC1437** 


93 


45,000 


± 14 


-100 


MC1639 


96 


MC1439 


96 


MC1539 120,000 
MC1439 100,000 


± 14 


-100 


MCI 709 


96.72 


MC1709C 


96,72,93 


45,000 


± 14 


-90 


MC1712 


96,72 


MC1712C 


96,72,93 


3,600 


±5.3 


-100 



•Adjustable "Dual 

HIGH FREQUENCY AMPLIFIERS 



TYPE 


Temperature 


Case 


Small-Signal 

Voltage Gain 

(A v , dB) 


Bandwidth 
(MHz) 


Noise 
Figure 
(dB) 


Comments 


MC1110 


-55to+125°C 


89 


26@@ 
100 MHz 


300© 


4.0 @ 100 MHz 


High stability through low internal feedback for 
RF-IF applications. 


MC1509 


-55 to +1 25° C 


73 


40 


40 


4.5uV(5Hz-10MHz)© 


Ideal for wideband video applications. 


MC1510 


-55to+125°C 


73,96 


40 


40 


4.5MV(5Hz-10MHz)ty 


MC1550 


-55 to +1 25° C 


71 


26 @ 
60 MHz 


200© 


5.0 @ 60 MHz 


Constant input impedance over entire AGC range. 
RF-IF amplifier for communications equipment. 


MC1552 


-55 to +125° 


71 


34 


40 


5.0 (s> 30 MHz 


Three stage direct coupled common emitter cascade 
circuit with series feedback achieving extremely 
stable gain. 


MC1553 


-55to+125°C 


71 


52 


35 


5.0 @ 30 MHz 


Same as MC1552 except higher gain. 



I 



8 



1) Noise Voltage referred to input 
5) Useful transducer power gain 
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POWER AMPLIFIERS 













Total 


_ . 








Output 


Voltage 


Harmonic 




TYPE 


Temperature 


Case 


Power 
(W) 


Gain 
(A v , V/V) 


Distortion 
(%) 


Comments 


MC1S24 


-55to+125°C 


71 


1.0 


38 


0.6 


Complementary output, low standby current drain. 


MC1554 


-B5to+125°C 


71 


1.0 


10,18,36 


0.4 


Capable of single or split supply operation. 



DIFFERENTIAL AMPLIFIERS 



TYPE 


Temperature 


Case 


Differential 
Voltage 

Gain 
(Ac d ,dB) 


Output 

Voltage 

Swing 

(Vort.Vp.p) 


Common 

Mode 

Rejection 

(CM rei , dB) 


Differential 

Input 
Impedance 
(Z in . kSJ) 


Comments 


MC1429 


to +75°C 


71 


38 


6.0 


-75 


40 


Darlington inputs (high impedance). 


MC1519 


-55to+125°C 


71 


73 


14 


-89 


2.6 


NPN inputs, PNP outputs, 1 MHz BW. 


MC1525 


-55 to +125°C 


71 


43 


8.0 


-85 


3.0 


Conventional differential inputs, high gain, 
built-in temperature compensated current 
source. 


MC1526 


-55to+125°C 


71 


36 


8.0 


-85 


70 


Same as MC1525 except Darlington inputs. 


MC1529 


-55 to +125°C 


71 


38 


6.0 


-75 


50 


Same as MC1429-specified over full tem- 
perature range. 



SENSE AMPLIFIERS 



TYPE 


Temperature 


Case 


Input 

Threshold 

(V th ,mVdc) 


Voltage 

Gain 

<A V , V/V) 


Response 
Time 
(tn.ns) 


Comments 


MC1440 


0to+75°C 


71,72,93 


17 


85 


50 


Designed to detect bipolar differential signals derived by 
a core memory with cycle times as short as 0.5 us. 


MC1540 


-55to+125°C 


71,72 


17 


85 


30 


MC1541 


-55to+125°C 


83 


17 


85 


15 


A dual channel gated sense amplifier with separate 
wide band differential input amplifiers. 


MC1710 


-55to+125°C 


72,96 





1700t 


40 


A differential comparator providing accuracy and fast 
response time. 


MC1710C 


to +75°C 


72,96,93 





1700t 


40 


Same as MCI 7 10— specified over limited temperature 
range. 


MC1711 


-55to+125°C 


71A.72 





1500t 


40 


A dual differential comparator providing accuracy and 
fast response time. 


MC1711C 


0to+75°C 


71 A, 72, 93 





1500t 


40 


Same as MC1711— specified over limited temperature 
range. 



tAvol 
STEREO PREAMPLIFIERS 









Open Loop 


Input 


Output 












Voltage 


Offset 


Voltage 


Channel 










Gain 


Voltage 


Swing 


Separation 


Comments 


TYPE 


Temperature 


Case 


(Avol) 


(mV) 


(V rms ) 


(dB) 




MC1303 


0to+75°C 


93 


10,000 


3.0 


5.5 


70 


Two amplifierson a single monolithic chip. 



A, 
A, 

Avoi 
Av [is] 
CM, 
CMV 



l«s) 



TCV;„ 



LINEAR IC SYMBOLS AND DEFINITIONS 



Differential Voltage Gain (dB) THD 

Transducer Power Gain (dB) t, d 

Voltage Gain (dB or V/V, as specified) t„ 

Open Loop Voltage Gain (V/V) v io 

Single-Ended Voltage Gain (dB) v ° 

Common Mode Rejection Ratio (dB) v OL 

Input Common Mode Voltage Swing y 

(V M or V p .„, as specified) v onl (CM) 

Temperature Coefficient of V ou ,(dc) 

Input Offset Voltage (/WC) °° Vlh 
Threshold Voltage Temperature Coefficient 



Total Harmonic Distortion (%) 

Propagation Delay Time (ns) 

Response Time (ns) 

Input Offset Voltage (mV) 

Output Voltage, High (Vdc) 

Output Voltage, Low (Vdc) 

Output Voltage Swing (V ph or V pp , as specified) 

Common Mode Output Voltage (Vdc) 

DC Output Voltage (Vdc) 

Input Threshold Voltage (mVdc) 
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CASE OUTLINES 



CASE 71, 71 A 

CASE 71 A - 
PIN 10 UNDER 
TAB 




CASE 71 



O305 
0335 



0.016 
0.019 



0.335 
0.370 — 
OIA 



0180 
MAX 




CASE 71A 



-4= 



0028 
0034 



CASE 83 14-LEAD FLAT PACKAGE 
T0-86 



0.030 
REF 



0.003 
0.006 



ALL PINS ELECTRICALLY 
ISOLATED FROM PACKAGE 



0.03a 

0070 



0.045 
0.055 



0.010 
0.019 



II". 



0.740 
0.275 



0250 
MIN 



0.240 
0.260 
_i 



0.250 



CASE 72 10-LEAD FLAT PACKAGE 
TO-91 




0.019 |p 

5 4 3 2 1 



iin 


0.250 
MIN 




t 
0.240 
0.260 

1 


IIUIIU 

6 7 8 9 10 

0.240 

~ 0.290 


0.250 
MIN 

1 



Lead 1 identified by color dot or by shoulder on 
lead. All leads electrically isolated from package. 



All dimensions 
are in inches 



CASE 93 



TO-116 PACKAGE 

14 




062 — 1 — 



This dimension is measured at the seating plane. 
© 4 insulating stand-offs are provided 



CASE 73 10-LEAD FLAT PACKAGE 



0030 
REF 



0.003 
0.006 



0.010 
0.019 



0.030 
0.070 



0.045 
0.055 



11 — 1 1 

5 4 3 2 1 

111 


_1 
0.250 
MIN 




1 

0.160 

0.185 

1 


Hill 

6 7 8 9 It 

0.240 
<~~ 0.290 


0.250 

MIN 

1 



Lead 1 identified by color dot or by shoulder on 
lead. All leads electrically isolated from package. 



CASE 89 




CASE 96 TO-99 PACKAGE 





I 



9-5 



OPERATIONAL AMPLIFIER 

MC1430 
MC1431 



. . . designed for use as a summing amplifier, inte- 
grator, or amplifier with operating characteristics 
as a function of the external feedback components. 



OPERATIONAL AMPLIFIERS 



% • 




^ 


Lead 4 connected 
to case 

CASE 71 
"G" SUFFIX 


CASE 72 

(TO-91 ) 

"F" SUFFIX 


CASE 93 

(TO-116) 

"P" SUFFIX 



Typical Amplifier Features: 

• High Open Loop Gain — 

A VOL = 7 ^ **B typical 

• Large Output Voltage Swing — 

Typically ±5.0 V @ ±6.0 V Supply 

• Low Output Impedance — 

Z out = 25 ohms typical 

• High Slew Rate — 

Typically 4.5 V/ms 



MAXIMUM RATINGS cr, - 25-c «ni.ssoth,r»ii«not«a) 




C OD OJ LAG OK 



FIGURE 1 - EQUIVALENT CIRCUIT BOTH TYPES 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v + 


+8 


Vdc 


Power Supply Voltage 


V 


-8 


Vdc 


Differential Input Signal 


v in 


±5 


Volts 


Load Current 


!L 


10 j 


mA 


Power Dissipation (Package Limitation) 

Metal Can 
Derate above 25°C 

Flat Package 
Derate above 25*C 

Plastic Package 
Derate above 25°C 


P D 


680 
4.6 

500 
3.3 

400 
3.3 


mW 
mW/°C 

mW 

mW/°C 

mW 
mW/°C 


Operating Temperature Range* 


T A 


to -1-75 


°C 


Storage Temperature Range 
Metal Can and Flat Package 
Plastic Package 


stg 


-55 to +150 

-55 to +125 


•c 



•For full temperature range (-55°C to +125°C) see MC1530-MC1531 data sheet. 



PIN CONNECTIONS 


Schematic 


A 


B 


C 


D 


E 


F 


G 


H 


J 


K 


"F" 


& "G" 


Pkgs. 1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


"?' 


Package 4 


6 


8 


7 


11 


12 


13 


14 


1 


2 



I 





FIGURE2- MC1430 (STANDARD INPUT) 



FIGURE3- MC1431 (DARLINGTON INPUT) 
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MC1430, MC1431 (continued) 



ELECTRICAL CHARACTERISTICS (V+ = +6vdc,v-=-6Vdc.T A = 25-cuni.ssoti»™is«note < u 



Characteristic Definitions* 



Characteristic 



Symbol 



Min 



Typ 



Max 



Unit 



Open Loop Voltage Gain 



T 






MC1430 
MC1431 
MC1430 
MC1431 



3000 
1500 



74 

71 
5000 
3500 



BWol 



Open Loop Bandwidth 
(no roll-off capacitance) 



MC1430 
MC1431 



1.0 
0.15 



1.2 

0.4 



dB 

dB 

v/v 
v/v 




Output Impedance 
(f • 20 Hz) 



MC1430, MC1431 



z out 



Input Impedance 
(f = 20 Hz) 



MC1430 

MC1431 



5k 
300k 



15k 
600k 



®£>r~^ 



Output Voltage Swing 
(1000 ohm Load) 



MC1430, MC1431 



t4.0 



t5.0 



v peak 




Input Common Mode Voltage Swing 

MC1430 



t2.0 
+ 2.0 



t2.5 
t 2.2 



AvCM- 

CM wj = Avcm — Avol 



Common Mode Rejection Ratio 



MC1430 
MC1431 



65 
60 



75 
75 



peak 



Input Bias Current 



MCI 430 
MC1431 



5 
0.1 



15 
0.3 



MA 



Input Offset Current 
L„ - Ii - !■> 



MC1430 
MC1431 



ho 



0.4 
0.01 



4 
0.1 



MA 



Input Offset Voltage 



MCI 430 
MC1431 



10 
15 



DC Power Dissipation 
(Power Supply- 16 V, v ut = °) 



?D 



Input Offset Voltage 

+75°C 

o°c 

+75°C 
0°C 



MC1430 

MC1431 



3.0 
3.0 

6.0 
6.0 



12.0 
11.0 



18.0 
16.5 



•All definitions imply linear operation (Vi = 0) 



FIGURE 4 - NORMALIZED DC OPEN LOOP TRANSFER CHARACTERISTICS 





430 
431 






±8V^ 


— 












—MCI 




±6V V / 
1 >-*. 


A' 






— MC 












~«J%/ 


*•»"•" j 










MRS. 






















L- —-* 


f / 1 
















/ / 
f / 

T 1 




















1 



















-1 +1 

V in , INPUT VOLTAGE (mV) 



+2 



RECOMMENDED OPERATING 
CONDITIONS 

1. For High Slew Rate use Circuit A, Figure 9 

2. For Minimum Noise use Circuit B, Figure 9 

3. For operational stability Power Supply decoup- 
ling should be employed at all times. 

4. Self Biasing network used to hold output voltage 
less than ± 1 volt dc (quiescent) 



bO WV- 

100 kfl 



I 



-A/W- 

10 kQ 
1000/j.F 
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MC1430, MC1431 (continued) 



FIGURE 5 - VOLTAGE GAIN versus FREQUENCY 



(Rolloff Applied To Output Amplifier) 



(Rolloff Applied To Input Differential Amplifier) 
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FIGURE 6 - OPEN LOOP VOLTAGE GAIN versus FREQUENCY 
(Rolloff Applied To Input Differential Amplifier) 



FIGURE 7 -VOLTAGE GAIN 

versus MINIMUM ROLLOFF CAPACITANCE 
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MC1430, MC1431 (continued) 



FIGURE 8 - MAXIMUM OUTPUT VOLTAGE SWING versus FREQUENCY 
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(Rolloff Applied To Output Amplifier) 
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(Rolloff Applied To Input Differential Amplifier) 
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FIGURE 9 - SLEW RATE versus ROLLOFF CAPACITANCE 



FIGURE 10- OPEN LOOP VOLTAGE GAIN 
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OPERATIONAL AMPLIFIER 

MC1433 



OPERATIONAL AMPLIFIERS 



. . . designed for use as a summing ampli- 
fier, integrator, or amplifier with oper- 
ating characteristics as a function of the 
external feedback components. 




Lead 4 connected 
to case 



CASE 71 
"G" SUFFIX 



CASE 72 

(TO-91 ) 

"F" SUFFIX 



^^ 



CASE 93 

(TO-116) 

"P" SUFFIX 



Typical Amplifier Features: 

• High-Performance Open Loop Gain 
Characteristics 

A VOL = 60,000 typical 

• Low Temperature Drift - ±8.0 mV/°C 

• Large Output Voltage Swing — 

±13 V typical @±15 V Supply 

• Low Output Impedance — 

z out =100 ohms typical 

• Input Offset Voltage Adjustable to Zero 



MAXIMUM RATINGS (Ta = 25'C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v+ 
v- 


+18 
-18 


Vdc 

Vdc 


Differential Input Signal 


V. 
in 


±10 


Volts 


Common Mode Input Swing 


CMV. n 


±V+ 


Volts 


Load Current 


'l 


10 


mA 


Output Short Circuit Duration 


*s 


1.0 


s 


Power Dissipation (Package Limitation) 
Metal Can 

Derate above 25° C 
Flat Package 

Derate above 25° C 
Plastic Package 

Derate above 25° C 


P D 


680 

4.6 " 

500 

3.3 

400 

3.3 


mW 

mW/°C 

mW 

mW/°C 

mW 

mW/°C 


Operating Temperature Range* 


T A 


to +75 


°C 


Storage Temperature Range 
Metal Can and Flat Package 
Plastic Package 


T 

'stg 


-65 to +150 
-65 to +125 


°C 



*For full temperature range (-55 C to +125 C) and characteristic curves, 
MC1533 data sheet. 



CIRCUIT SCHEMATIC 



EQUIVALENT CIRCUIT 



I 



OFFSET ADJUST OH 



GO GAIN ADJUST 



GAIN it 
ADJ 



D CO OUTPUT LAG 



PIN CONNECTIONS 


Schematic 


A B C D E F 


G H J K 


"6" Package 


12 3 4 5 6 


7 8 9 10 


"F" Package 


10 1 2 3 4 5 


6 7 8 9 


"P" Package 


4 5 6 7 11 12 


13 14 2 3 



H 

o OFFSET 
ADJ. 
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MC1433 (continued) 



ELECTRICAL CHARACTERISTICS (V = + 15 Vdc, V- = -15 Vdc, T* = 25'C unless otherwise noted) 



Characteristic Definitions 



I 



■0 s 



->"\Ja 



=3>~ 



t>=* 

o — * 

A 






£ 




Characteristic 



Open Loop Voltage Gain 
(V@ PinG = +15Vdc) 
(Pin G open) 

(V @ Pin G = +15 Vdc, T A = 0°C, +75°C) 
(Pin G open, T. = 0°C, +75°C) 



Output Impedance 
(Pin G open, 1 = 20 Hz) 



Symbol 



Input Impedance 
(Pin G open, f = 20 Hz) 



Output Voltage Swing 
(R L = 10 kn) 

(R. = 2 kn) 



Input Common Mode Voltage Swing 



Common Mode Rejection Ratio 
(V@PinG = +15 Vdc) 
(Pin G open) 



Input Bias Current 

\y~ 2 y'(T A -0 C C) 



'C) 



Input Offset Current 
<I,„ = I, " I,) 



■I,-I 2 . T A = 0"C) 
. I. - I„ T . = +75°C) 



Input Offset Voltage © 
(T A - 25°C) 
(T. * 0°C, +75°C) 



Step Response 

Gain = 100, 15% overshoot, 

R. = 1 kn, R, = 100 kn, 

R 3 - 100 a, Cj = 0.02 (IF 

Gain = 10, no overshoot, 
Rj • 1 kn, R 2 - 10 kn, 
3 - ion, Cl . 



R„- lOn, C. -0.05 uF 



Gain = 1, 20% overshoot, 
Rj =10kn, R 2 = 10 kn, 
R, = 5n, C, = 0. 1 uF 



Average Temperature Coefficient of 
Input Offset Voltage 

(T A = 0°C to +25°C) 

(T - +25°C to *75°C) 



Average Temperature Coefficient of 
Input Offset Current 

(T A = 0°C to +25°C) 

(T A - +25°C to +75°C) 



DC Power Dissipation 
(Power Supply = ±15 V, V . = 0) 



Positive Supply Sensitivity 
(V" constant) 



Negative Supply Sensitivity 
(V + constant) 



Min 



30, 000 
10,000 
20, 000 

5,000 



dV ou/ dt © 



dV ou/ dt ® 



L f 

t 

dV Out /dt ® 



±12 
±10 



Typ 



60, 000 
30, 000 
50,000 

25,000 



Max 



Unit 



±13 
±12 



100 
94 



0.15 
0.06 

11.0 

0.3 
0.1 
1.5 

0.2 
0.3 



0.1 

0.05 



peak 



2.0 
4.0 



0.50 
0.75 
0.75 



7.5 
10.0 



(IS 

V//1S 



V/us 



V/ms 



«V/°C 



nA/°C 



uV/V 



IXV/V 



| 



© 
© 



All definitions imply linear operation 

Input offset voltage (V ) may be adjusted to zero by varying the potential on pin H 



(D dV^f/dt = Slew Rate 
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DUAL OPERATIONAL AMPLIFIERS 

MC1435 



OPERATIONAL AMPLIFIERS 



. . . designed for use as summing ampli- 
fiers, integrators, or amplifiers with oper- 
ating characteristics as a function of the 
external feedback components. Ideal for 
chopper stabilized applications where ex- 
tremely high gain is required with excellent 
stability. 




Lead 1 connected 
to case 



CASE 71 
"G" SUFFIX 




CASE 83 

(TO-86) 

"F" SUFFIX 



^ 



CASE 93 

(TO-116) 

"P" SUFFIX 



Typical Amplifier Features: 

• High Open Loop Gain Characteristics — 

A VOL = 7,000 typical 

• Low Temperature Drift — 

±10mV/°C 

• Large Output Voltage Swing — 

±3.6 V typ @±6.0 V supply 

• Low Input Offset Voltage - 1.0 mV 

• Low Input Noise Voltage — 0.5 mV 



MAXIMUM RATINGS (T A = 25'C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v + 

V" 


+9.0 
-9.0 


Vdc 
Vdc 


Differential Input Signal 


V in 


±5.0 


Volts 


Common Mode Input Swing 


CMV in 


+5.0 
-4.0 


Volts 


Output Short Circuit Duration 


«B 


Continuous 




Power Dissipation (package limitation) 
Metal Can 

Derate above 25°C 
Flat Package 

Derate above 25°C 
Plastic Package 

Derate above 25°C 


P D 


680 
4.6 
500 
3.3 
400 
3.3 


mW 

mW/°C 

mW 

mW/°C 

mW 
mW/'C 


Operating Temperature Range* 


T A 


to + 75 


°C 


Storage Temperature Range 
Metal Can and Flat Package 
Plastic Package 


T 

stg 


-65 to +150 
-65 to +125 


"c 



*For full temperature range (-55°C to +125°C) and characteristic curves, 
see MC1535 data sheet. 



CIRCUIT SCHEMATIC 



I 



INPUT LAG 1 OUTPUT LAG I 
10 11 12(41 



14(6) 



Ri 

6.7k 



"2 : 
6.7k- 



INPUT 1 



V" (1)7 » 



INPUT 2 



■ (10)6o- 
+ (9)5 



Hi 
6.7k 



R2 
6.7 k 




R6 
3.8k 




"5 
9.1k 



R 4 
5.5k 



*400 



n OUTPUT 1 
i f-o13(5) 

2.0k : 



iR 4 

<5.5k R 9 
15k 
: :R5 
* 9.1k 




"6 
3.8k 



m 



v+ 



R8 
2.0k 



OUTPUT 2 
-1(7) 



-<S 



R7 
400 



4 3 
INPUT LAG 2 



2(8) 
OUTPUT LAG 2 



EQUIVALENT CIRCUIT 



INPUT 
LAG1 



UrtU I 

,T7, ,2,4, °UTPUT 




OUTPUT 2 
o 1(7) 



4 3 2(8) 

INPUT 
LAG 2 



OUTPUT 
LAG 2 



Number at end of terminal is pin number for both flat and plastic packages. 
Number in parenthesis is pin number for metal can package. I nput lag 
available in flat and plastic packages. 
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MC1435 (continued) 



ELECTRICAL CHARACTERISTICS (Each Amplifier) (V* " +6.0Vdc, V~ » -6.0Vdc, T. - 25'C unless otherwise noted) 



Characteristic Definitions (linear operations ) 



-xr^ : 



>— ^ 



r ct, 



CM rej ' A VCM ~ A V0l 



1,5= 1^^" 



1< V Ut =0 




^ A V0L> 



Characteristic 



Open Loop Voltage Gain 
(T = 0°C to +75°C) 



Output Impedance 
(f = 20 Hz) 



Input Impedance 
(f = 20 Hz) 



Output Voltage Swing 
(R L = lOkfi) 



Input Common Mode Voltage Swing 



Common Mode Rejection Ratio 



Input Bias Current 



+25°C) 



A 

A " °° C > 



Input Olfset Current 

<'io - ! i - y 

C,„ = 1,-1, 



■■ 0°C) 



K'h-h^A'* 15 '^ 



Input Offset Voltage 
(T. = 25°C) R q = 50n 



Step Response 

(Gain = 100, 30% overshoot, 
Rj = 4.7kS7, Rg = 470 k^, 
R 3 m 150 12, Cj = 1,000 pF 

(Gain = 10, 10% overshoot, 
R : = 47 kfi, R 2 = 470 kfi, 
R 3 = 47 12, Cj = 0.01 fiF 

(Gain = 1, 5% overshoot, 
Rj = 47 kn, R g = 47 kfi 
R 3 = 4.7 a, Cj = 0. 1 tiF 



Average Temperature Coefficient t 
Input Offset Voltage 



Average Temperature Coefficient c 
Input Offset Current 
(T. =0°C to +75° C) 



DC Power Dissipation 
(Power Supply = ± 6. V, V , = 



Positive Supply Sensitivity 
(V - constant) 



Negative Supply Sensitivity 
(V constant) 



Symbol 



dV n„/ dt ® 



d V out /dt® 

l f 



Min 



3,500 

71 



+ 3.0 
-2.0 



Typ 



7,000 

77 



+3.9 
-2.7 



1.2 
3.6 



0.8 
0.1 

7.0 

0.4 
0.3 

4.0 

0.5 

0.25 



Max 



5.0 
10 



0. 5 
1.5 

1. 5 



5.0 
7.5 



MATCHING CHARACTERISTICS 



© dV /dt = Slew Rate 



Unit 



v/v 

dB 



peak 



MA 



uA 



V/(is 
MS 
MS 

V//1S 



MS 
V/us 



(iV/°C 



nA/°C 



nv/v 



uV/V 



Same characteristic definitions 
as shown for each amplifier above. 


Open Loop Voltage Gain 


A VOLl" A VOL2 


_ 


±1.0 


_ 


■dB 


Input Bias Current 


'bl"^ 


_ 


±0.15 


. 


uA 


Input Offset Current 

Average Temperature Coefficient 


I. ,-I. - 
lol io2 

TC lior TC Iio2 


- 


±0.02 
±0.1 


- 


MA 
nA/"C 


Input Offset Voltage 

Average Temperature Coefficient 


V iol" V io2 
TC Vior TC Io2 


- 


±0.1 
±0.5 


- 


mV 

nv/'c 


Channel Separation (See Fig. 10) 
(f = 10 kHz) 


e out 1 

e out 2 


- 


-60 


- 


dB 



I 
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MC1435 (continued) 



TYPICAL OUTPUT CHARACTERISTICS 

V + = +6.0 Vdc, V - = -6.0 Vdc, T" A = 25°C 



FIGURE 1- TEST CIRCUIT 




•MC1435F and P only. 



FIGURE 
NO. 


CURVE 
NO. 


VOLTAGE 
GAIN 


TEST CONDITIONS 


OUTPUT 

NOISE 
(mV rim) 


R|(n) 


R 2 (n) 


C r (pF) 


R 3 te) 


CjIpFI 


2 


1 

IA 

2 

2A 

3 

3A 


1 100 
lor 100 

r io 

lor 10 

( 1 
lor 1 


4.7 k 
4.7 k 
47 k 
47 k 
47 k 
47 k 


470 k 
470 k 
470 k 
470 k 
47 k 
47 k 


1.000 


10.1)00 



100.000 




150 

00 
47 
00 

4.7 

00 




510 



5,000 


50,000 


1.7 

2.1 

1.0 

2.1 

0.12 

0.46 


3 


1 
2 
3 


| 100 
lor 100 

1 '° 
lor 10 

1 ' 
lor 1 


4.7 k 
4.7 k 
47 k 
47 k 
47 k 
47 k 


470 k 
470 k 
470 k 
470 k 
47 k 
47 k 


1.000 


10.000 



100,000 




150 

00 

47 

oo 
4.7 

oo 




510 



5,000 


50,000 


1.7 

2.1 

1.0 

2.1 

0.12 

0.4G 


4 


1 
2 
3 


1 AVOL 
lor AvOL 
1 *V0L 
lorAvOL 
1 AVOL 
lorAvOL 


100 
100 
100 
100 
100 
100 


oo 

OO 

00 
oo 

00 


1,000 


10.000 



100.000 




150 

oo 
47 

OO 

4.7 

oo 




510 



5,000 


50,000 


8.1 
8.1 
5.5 
5.5 
4.4 
4.4 



FIGURE 2 - LARGE SIGNAL SWING 
versus FREQUENCY 



































































cu 


RVE 


3 S 


.J2 
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3A 






1 
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10 k 100 k 

f, FREQUENCY (Hz) 



FIGURE 3 - VOLTAGE GAIN versus FREQUENCY 



<" 



1 

cu 


Hill! 

RVE 1 




1 
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J 




1? 
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ih 



10k 100k 

f, FREQUENCY (Hz) 



l 



FIGURE 4 - OPEN LOOP VOLTAGE GAIN 
versus FREQUENCY 
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MPENSATION 




URVE 


3 ' n. 
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10 k 100 k 

f, FREQUENCY (Hz) 



+0.8 
+0.4 

-0.4 
-0.8 



FIGURE 5 - INPUT OFFSET VOLTAGE 
versus TEMPERATURE 



+20 +40 +«0 

T A , AMBIENT TEMPERATURE (°C) 
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MCI 435 (continued) 



j, 60 



i £2.0 



FIGURE 6 - VOLTAGE GAIN versus 
POWER SUPPLY VOLTAGE 



T A -25-C 






_ 


























FIGURE 1 - COMMON MODE SWING versus 
POWER SUPPLY VOLTAGE 


















_^-^-*^MV in 








^. 














""^in 




_^— -"""~ 























FIGURE 8 - POWER DISSIPATION versus 
POWER SUPPLY VOLTAGE 



4.0 6.0 8.0 10 

V + and V". POWER SUPPLY VOLTAGE (VOLTS) 






j- 25 


-25 
-50 


-50 
-75 


-75 


- 100 


-100 


-125 


-125 


13 



2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10 
V*and V - , POWER SUPPLY VOLTAGE (Vdc) 
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i — i 




■+W- 


h — 1 









FIGURE 9 - OUTPUT NOISE VOLTAGE 
versus SOURCE RESISTANCE 



e in o— V\A— < • 



1.0 k ,0 k 

R SOURCE RESISTANCE (OHMS) 




FIGURE 10 - INDUCED INPUT SIGNAL 
(CHANNEL SEPARATION) versus FREQUENCY 
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■^ 



























1.0 k io k 

f. FREQUENCY (Hi) 




VW k -\ h e' 

INDUCED INPUT #2 ^ • O 

SIGNAL ( e ; n2 » j- 1+^ V out {dc) = 



Induced input signal fciV of induced input signal in amplifier #2 
per volt of output signal at amplifier #1) 

e out2 ~ e iri2 "R7, where e ' out is the component of 
e out? t ' ue on ' v t0 ' ack °* P ef f ect separation between the 
two amplifiers. 



I 
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DUAL OPERATIONAL AMPLIFIERS 

MC1437P 

(DUAL MC1709CP) 



OPERATIONAL AMPLIFIERS 



. . . designed for use as summing amplifiers, integrators, 
or amplifiers with operating characteristics as a function 
of the external feedback components. Ideal for chopper 
stabilized applications where extremely high gain is re- 
quired with excellent stability. 



Typical Amplifier Features: 

• High-Performance Open Loop Gain Characteristics 

A VOL = 45,000 typical 

• Low Temperature Drift - ±3.0 juV/°C 

• Large Output Voltage Swing — 

+ 14 V typical @±15 V Supply 

• Low Output Impedance — Z out = 30 ohms typical 




CASE 93 

(TO-116) 

"P" SUFFIX 



MAXIMUM RATINGS 



I 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v + 
v" 


+18 
-18 


Vdc 
Vdc 


Differential Input Signal 


V. 

in 


+.5.0 


Volts 


Common Mode Input Swing 


CMV. 
in 


± V + 


Volts 


Output Short Circuit Duration 


4 S 


5.0 


s 


Power Dissipation (Package Limitation) 
Plastic Package 
Derate above 25° C 


P D 


415 
3.3 


mW 

mW/°C . 


Operating Temperature Range 


T A 


to +75 


°C 


Storage Temperature Range 
Plastic Package 


stg 


-65 to +125 


°c 
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MC1437P (continued) 



CIRCUIT SCHEMATIC 



LAG lo- 

NON-INVERTINGO- 
1 INPUT 

INVERTING O- 
INPUT 1 



INPUT 2 O— 2- 
NONINVERTING- 8 



INPUT O- 
LAG 2 



INPUT LAG 1 
V+O 14 Oil 



10 k 




RtoilSk 



Rg 10 k 



i;°2 «8 



— • V\A — I 

3 k 



1 Rg 



10 k 




OUTPUT 1 
012 



OUTPUT 1 
12 LAG 



OUTPUT 2 LAG 
Ol 



63 
INPUT LAG 2 



INPUT 
IAG1 

o o LAG1 




6 6 6 

4 3 1 

INPUT 
LAG 2 



OUTPUT 
LAG 2 



EQUIVALENT CIRCUIT 
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MC1437P (continued) 



ELECTRICAL CHARACTERISTICS (each amplifier) 
(V + = +15 Vdc, V- = -15 Vdc, Ta = 25°C unless otherwise noted) 



Characteristic Definitions (linear operation) 



t r 



°° v ^5 



■:^t>- 




A V S (A U0L J 



V + SENSITIVITY'S 



Characteristic 



Open Loop Voltage Gain 
<R L = 5.0k£2, V out = ± 10V, 
T A = 0°C to +75°C) 



Output Impedance 
(f = 20 Hz) 



Input Impedance 
(f = 20 Hz) 



Output Voltage Swing 
<R = 10 kfi) 



Input Common Mode Voltage Swing 
Common Mode Rejection Ratio 



Input Bias Current 
1 h*h\ (T A 
^"-S-/ (T A 



. .25°C) 
- 0"C) 



Input Offset Current 

"te Bl l-V T A- fl ' C ) 



Input Offset Voltage 
(T A = 25 °C) 
(T. =0°C, +75"C) 



Step Response 

Gain = 100, 5% overshoot, 

Rj = 1 ksl, R 2 = 100 kfi, 

R 3 = 1. 5 k«, Cj = 100 pF, C 2 = 3. pF 

Gain = 10,, 10% overshoot 

R 2 = lkfi, R 2 = 10 kfl, 

R 3 = 1. 5 kfl, Cj = 500 pF, C 2 = 20 pF 

Gain = 1, 5% overshoot 
Rj = lOkfi, R 2 = lOkfi, 
R 3 = 1. 5 kfi, Cj = 5000 pF, C 2 =200 pF 



Average Temperature Coefficient of 
Input Offset Voltage 

(R = 50 a, T. = 0°C to + 79 P C) 

(R„ S 10 kB, T . = 0°C to +75°C) 



Average Temperature Coefficient of 
Input Offset Current 
(T =0° to +25° C) 

(T = +25°C to +75°C) 



DC Power Dissipation 
{Power Supply = ±15 V, V . = 0) 



Positive Supply Sensitivity 
(V* constant) 

Negative Supply Sensitivity 
(V + constant) 



Symbol 



CMV. 
in 

CM . 






® 



dv out /at (D 



Min 



±8.0 

65 



I 



(T) dv ut /dt = Slew Fate 
MATCHING CHARACTERISTICS 



Typ 



0.8 
0.38 
12 

0.6 

0.34 



1.5 
3.0 



0.7 
0.7 



Max 



1.5 

2.0 



0.5 
0.75 
0.75 



200 
200 



Unit 



V/ns 



V/us 



V/as 



IXV/"C 



nA/°C 



liV/V 
uV/V 



Same characteristic definitions 
as shown for each amplifier above. 


Open Loop Voltage Gain 


A VOLl" A VOL2 


- 


±1.0 


" 


dB 


Input Bias Current 


hil'ha 


" 


±0.15 


" 


uA 


Input Offset Current 


I iol"'io2 


" 


±0.02 


- 


uA 


Average Temperature Coefficient 


TC T . ,-TC.. „ 
Iiol Iio2 


- 


±0.2 




nA/"C 


Input Offset Voltage 


V iol" V io2 


" 


±0.2 


" 


mV 


Average Temperature Coefficient 


TC„. ,-TC, _ 
Viol Io2 




±0.5 




nV/'c 


Channel Separation 
(f - 10 kHz) 


e out 1 
e out 2 


- 


90 


" 


dB 
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MC1437P (continued) 



TYPICAL OUTPUT CHARACTERISTICS 



FIGURE 1-TEST CIRCUIT 

V + = +15 Vdc, V~ = -15 Vdc, Ta = 25°C 




FIGURE 


CURVE 


VOLTAGE 


TEST CONDITIONS 


OUTPUT 
NOISE 


NO. 


NO. 


GAIN 


Ri(fi) 


R 2 (ffl 


R3<8) 


C|(liF) 


C 2 (pF) 


(rnV rim} 


2 


1 


1 


10 k 


10k 


1.5 k 


5.0 k 


200 


0.10 




2 


10 


10 k 


100 k 


1.5 k 


500 


20 


0.14 




3 


100 


10 k 


1.0 M 


1.5 k 


100 


3.0 


0.7 




4 


1000 


1.0 k 


1.0 M 





10 


3.0 


5.2 


3 


1 


1 


10 k 


10k 


1.5 k 


5.0 k 


200 


0.10 




2 


10 


10k 


100 k 


1.5 k 


500 


20 


0.14 




3 


100 


10 k 


1.0 M 


1.5 k 


100 


3.0 


0.7 




4 


1000 


1.0 k 


1.0 M 





10 


3.0 


5.2 


4 


1 


A V0L 





CO 


1.5 k 


5.0 k 


200 


M 




2 


A V0L 





CO 


1.5 k 


500 


20 


10.5 




3 


A V0L 





CO 


1.5 k 


100 


3.0 


21.0 




4 


A V0L 





CO 





10 


3.0 


39.0 




5 


A V0L 





CO 


CO 





3.0 


— 



FIGURE 2-LARGE SIGNAL SWING 
versus FREQUENCY 



FIGURE 3-VOLTAGE GAIN versus FREQUENCY 
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f, FREQUENCY (Hz) 



1.0 k 10 k 
f, FREQUENCY (Hz) 



FIGURE 4-OPEN LOOP VOLTAGE GAIN 
versus FREQUENCY 
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FIGURE 5-POWER DISSIPATION 
versus POWER SUPPLY VOLTAGE 
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MC1437P (continued) 



FIGURE 6- VOLTAGE GAIN 
versus POWER SUPPLY VOLTAGE 



T A -25°C 

































5 10 15 

V + AND V", POWER SUPPLY VOLTAGE (VOLTS) 



FIGURE 7-COMMON SWING 
versus POWER SUPPLY VOLTAGE 
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V + AND V", POWER SUPPLY VOLTAGE (VOLTS) 



FIGURE 8-INPUT OFFSET VOLTAGE 

versusTEMPERATURE 



FIGURE 9-OUTPUT NOISE VOLTAGE 
versus SOURCE RESISTANCE 
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FIGURE 10-INDUCED INPUT SIGNAL 
(CHANNEL SEPARATION) versus FREQUENCY 



I 
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1.0k 10k 
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Induced input signal (jiV of induced input signal in amplifier #2 
per volt of output signal at amplifier #1 ) 

e ou t „ = e j n _ (1 + _E), where e ou t_ is the component of 

e out9 tlue on ' y t0 ' ac * t of perfect separation between the 
two amplifiers. 
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OPERATIONAL AMPLIFIER 



MC1439G 



OPERATIONAL AMPLIFIERS 



. . . designed for use as a summing amplifier, integrator, 
or amplifier with operating characteristics as a function 
of the external feedback components. 



Typical Amplifier Features: 

• Low Input Offset Voltage — 2.0 mV typ 

• Low Input Offset Current — 100 n A max 

• Large Power-Bandwidth — 20 V p - P Output 
Swing at 10 kHz min 

• Output Short-Circuit Protection 

• Input Over-Voltage Protection 

• Class AB Output for Excellent Linearity 

• Slew Rate — 34 V//js typ 



Lead 4 connected to case 

CASE 96 

(TO-99) 

"G" SUFFIX 



M AXI MUM RATI NGS (T A = 25°C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v + 
v" 


+18 
-18 


Vdc 
Vdc 


Differential Input Signal 


V. 
in 


± V + 


Volts 


Common Mode Input Swing 


CMV. 
in 


± v + 


Volts 


Load Current 


*L 


15 


mA 


Output Short Circuit Duration 


l S 


Continuous 


Power Dissipation (Package Limitation) 
Derate above 25°C 


P D 


680 
4.6 


mW 
mW/'C 


Operating Temperature Range 


T A 


to +75 


°C 


Storage Temperature Range 


T 
stg 


-65 to +150 


°c 



INPUT LAG 
80 



CIRCUIT SCHEMATIC 



EQUIVALENT CIRCUIT 



INVERTING, INPUT 

20 — VW-» — * 



NON-INVERTING INPUT 




7 

v+o 



. DUTPUT 

■X-+-06 




l 



•PATENT PENDING 
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MC1439G (continued) 



ELECTRICAL CHARACTERISTICS (V+ ■ +15 Vdc, V" - -15 Vdc,T A - 25°C unless otherwise noted! 



| 



Characteristic Definitions (linear operation) 



A VD ,.j!!L 

VUL emit 



4 



.w 




-11 V\J CM„| 



: A VCM - A V0L for S 3 '" '" dB 




r 




SENSITIVITY -S 



' 4V s (A\raLl 



Characteristic 



Open Loop Voltage Gain 

;J<L= 2 - 0kn ' V O ut- il0V ' 
T, = 0°C to +75°C) 



Output Impedance 
(f = 20 Hz) 



Input Impedance 
(f = 20 Hz) 



Output Voltage Swing 
(R. = 10 kn) 



Power Bandwidth 

(A 
1 v 

THD S 5%, V 



Input Common Mode Voltage Swing 



Common Mode Rejection Ratio 



Input Bias Current 



'1 



I, 



(T A - +25 °C) 
(T. - CO 



Input OHset Current 



= 0°C) 
. +75°C) 



Input Offset Voltage 
(T A = 25°C) 

(T, = 0°C, +75°C) 



Step Response 
( Gain = 100, no overshoot, 
1 Rj - 1. kn, R 2 = 100 k!2, R 3 = 1. k!J, 
( R4 = 10 kn, R 5 « 10 kn,* Ci = 2200 pF 

Gain = 100, no overshoot, ) 

Rl = 1. kn, R2 - 100 kn, R 3 = 1. kn, 
R4= 10 kS!, R 5 = »,* C!-2200pF ) 

Gain = 10, 15% overshoot, 1 

Rl . 1.0 kfi, R2 = 10 K!, R 3 = l.Okn, 
R4 ■ 1. kn, R5 = 10 kn,* Ci = 2200 pF) 

Gain = 10, 15% overshoot,' * ) 

Rl = 1. kn, R2 = 10 kn, R 3 = 1. kO, 
R4= l.Okn, R 5 = •=,*Cl -2200 pF ) 

Gain = 1, 15% overshoot, ) 

Rl - 10 kn, R2 = 10 kn, R 3 = 5. Okfi, [ 
R4 - 390 12, R5 = 10 kn,» Ci - 2200 pF ) 

Gain = 1, 15% overshoot, 

Ri = 10 kn, r 2 = 10 kn, r 3 • 5. kn, 

R 4 = 390n, R 5 ■ .,♦ Ci- 2200 pF 



Equivalent Input Noise Voltage {Open Loop) 
(R g = 10 kfi, Noise Bandwidth = 1. Hz, 
I = 1. kHz) 



Average Temperature Coefficient of 
Input Offset Voltage 
(R g = 50S!, T A = 0°C to +75°C) 
(R s S 10 kn, T A = 0°C to +75°C) 



DC Power Dissipation 
(Power Supply = ±15 V, V t - 0) 



Positive Supply Sensitivity 
(V constant) 



Negative Supply Sensitivity 
(V constant) 



Symbol 



Min 



Typ 



Max 



15,000 



±12 
±10 



±14 
±13 



0.20 
0.23 



1.0 
1.5 



100 
150 
150 



tf 

tpd 

dVout/dtt 

tf 

tpd 

dVout/dtt 

tf 

tpd 

dV out /dtt 

tf 

tpd 

dV 0u t/dtt 

tf 

tpd 

dVout/dtt 

tf 

tpd 

"VoutMt 



700 
100 

34 

700 
100 
1.7 
600 
80 
6.25 

600 
80 
1.7 

400 
80 
4.2 



Unit 



peak 



peak 



V/us 



V/us 



V/us 



V/us 



V/us 



V/us 



nV/(Hz)t/2 



MV/'C 



3.0 
5.0 



uV/V 



uV/V 



*To improve performance, development is in process to include resistor R =10 kn on 
the device chip. Available after September, 1968. J 
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MC1439G (continued) 



TYPICAL OUTPUT CHARACTERISTICS 

(V + = +15 Vdc, V" = -15 Vdc, T A = 25°C) 



FIGURE 
NO. 


CURVE 
NO. 


VOLTAGE 
GAIN 


TEST CONDITIONS (FIGURE 1) 


R-l(fi) 


R2K2) 


R3<n) 


R4(f2) 


R 5 *K2) 


Ci(pF) 


2 


i 

2 


1.0 
1.0 


10 k 
10 k 


10 k 
10 k 


5.0 k 
5.0 k 


390 
390 


10k 
oo 


2200 
2200 


3 


1 

2 
3 
4 
5 


A VOL 

1000 

100 

10 

1.0 



1000 
1000 
1000- 
10 k 


oo 
1.0 M 
100 k 
10 k 
10 k 



1000 
1000 
1000 
5.0 k 


oo 



10 k 

1.0 k\ 

390 


oo 

oo 
oo 
oo 




10 
2200 
2200 
2200 


4 


1 
2 
3 


A VOL 
A VOL 
A VOL 







oo 
oo 
oo 







oo 
10 k 
390 


oa 
oo 
oo 



2200 
2200 



*To improve performance, development is in process to include resistor R5 = 
Available after September 1968. 



1 kI2 on the device chip. 



FIGURE 1 - TEST CIRCUIT 



O — Vv\ f> 




FIGURE 2 - POWER BANDWIDTH 
(LARGE SIGNAL SWING versus FREQUENCY) 





"fl 


fj T 


"W^\\ 


II n L 


! Mil 








y \ 


J 




j 111 




If 




CURVE2 ^ 


Mi 




I 








II V 
























It 


1 


tj 






1 




r ll 


1 1 I 


| 




















i j 






I 


J I 












T ^\Zj 


CURVE 2 1 


/1 








11 




II ji 






| 




III _h 


2 T± 


■t*£' 


1 







1.0k 10k 

f, FREQUENCY (Hz) 



FIGURE 3 - VOLTAGE GAIN versus FREQUENCY 

120 r 



-20 
100 





II 

CL 


mil 

RVE1 










I 














I 










N 


^- 












2 














h 


Ss 








3 




|| 








■-. 


k 










4 














S 


N 








5 














N 
























r 


O 





10 k 100 k 

f, FREQUENCY (Hz) 



FIGURE 4 - OPEN LOOP VOLTAGE GAIN 
versus FREQUENCY 
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MC1439G (continued) 



FIGURE 5 - INPUT OFFSET VOLTAGE 
versus TEMPERATURE 



FIGURE 7 - POWER DISSIPATION 
versus POWER SUPPLY VOLTAGE 

















Slope can be either 


polarity. 









25 SO 

T A . AMBIENT TEMPERATURE <°C> 

FIGURE 6 - INPUT OFFSET CURRENT 
versus TEMPERATURE 

















Slope can be either 


polarity. 
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Ta. AMBIENT TEMPERATURE PC) 




10 12 14 16 18 

V+ AND V-. POWER SUPPLY VOLTAGE (VOLTS) 



FIGURE 8 - INPUT BIAS CURRENT 
versus TEMPERATURE 



FIGURE 9 - SPECTRAL NOISE DENSITY 
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OPERATIONAL AMPLIFIER 

MC1520 



OPERATIONAL AMPLIFIERS 



. . . designed for use in general-purpose 
or wide band differential amplifier appli- 
cations, especially those requiring differ- 
ential outputs. 




Lead 3 connected to case 

CASE 71 A 

"G" SUFFIX 



CASE 72 

(TO-91 ) 

"F" SUFFIX 



Typical Characteristics: 

• Differential Input and Differential Out- 
put 

• Wide Closed-Loop Bandwidth; 10 MHz 

• Differential Gain; 70 dB 

• High Input Impedance; 2.0 megohms 

• Low Output Impedance; 50 ohms 



MAXIMUM RATINGS (T A = 25"C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v + 

V" 


+8.0 
-8.0 


Vdc 


Differential Input Signal 


V in 


±8.0 


Vdc 


Load Current 


h.V I L2 


15 


mA 


Power Dissipation (Package Limitation) 
Metal Can 

Derate above 25*C 
Flat Package 

Derate above 25*C 


P D 


680 
4.6 
500 
3.3 


mW 
mW/*C 

mW 
mW/»C 


Operating Temperature Range 


T A 


-55 to +125 


'C 


Storage Temperature Range 


T 
stg 


-65 to +150 


•c 



FIGURE 1 - CIRCUIT SCHEMATIC 



FIGURE 2 - EQUIVALENT CIRCUIT 



©BOH ©EKDHJ ®6sl 

CIO OC3 C40 C!0 OV» 




©[UAlNPUT 2 



©H ®ru 

OUTPUT 
-Ol 



®0of 




©[s 

(D COMPENSATION 



O contains pin number for mate! can package 
l~l CDntainipinnumbatfarflat package 



l 
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MC1520 (continued) 



SINGLE-ENDED ELECTRICAL CHARACTERISTICS 

(V + = + 6.0 Vdc, V - = -6.0 Vdc, T A =25°C unless otherwise noted) 



I 



Characteristic Definitions <D 






z ri 



1 



o ^r o _ 

i: — l*^ 1 



*in A? 



ftp: 



CM re j = AvCM- A V0L ~ Gain in d6 



12 0= |/^ 



X" 




V H3VERSH00T 

\ 
\ r SLEW RATE 



v~ 




•"fl> 



Characteristic 



Open Loop Voltage Gain 
<-55°C IT.S +125°C) 



Output Impedance 
(f = 20 Hz) 



Input Impedance 
(f = 20 Hz) 



Output Voltage Swing 
R = 7.0kfi(Figure8) 



Input Common Mode Voltage Swing 



Common Mode Rejection Ratio 



Input Bias Current 
\ +I 2 



Input Offset Current 

<'io= ! i-y 



Input Offset Voltage 
T. = 25°C 



Step Response 
Gain = 1. 0, 10% Overshoot 
: lOkfi 

'R 2 = lOkfl 
|r 3 = 5. kS2 
(c g = 39 pF 

f'Gain = 10, 10% Overshoot 
1R, = lOkfi 



|R 3 = 10 kfi 
{c s = 10 pF 

/Gain = 100, No Overshoot 
iRj = 1.0 kO 

'r 2 = loo kn 

|r 3 = 1.0 k£2 
\C =1.0pF 

'Open Loop, No Overshoot 
I R n = 50 n 



-- 50 Si 



Bandwidth: 
Open Loop (Figure 4) 
Closed Loop (Unity Gain) 
(Figure 5) 



Input Noise Voltage (Open Loop) 
(5.0 Hz - 5.0 MHz) 



Average Temperature Coefficient of 
Input Offset Voltage 
(R„ = 50 n, T. = -55°C to +125"C) 



DC Power Dissipation 

v„„. = 



Power Supply Sensitivity 
(V± Constant) 



Symbol 



/dt© 



m© 



/at© 



"\ a %® 



Min 



Typ 



Max 



70 
5.0 



180 
70 
35 



2.0 
10 



100 
200 
200 



Unit 



v/v 



V/us 



V/us 



V/us 



> All definitions imply linear operation. 



) dV Vdt = Slew Rate 
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MC1520 (continued) 



DIFFERENTIAL ELECTRICAL CHARACTERISTICS 

(V + = + 6.0 Vdc, V - = -6.0 Vdc, T A = 25°C unless otherwise noted) 



Characteristic Definitions 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 




Gain 
(Open Loop) 


A VOL 


2000 
66 


3000 
70 


5000 
74 


- 






Input Impedance 
(I = 20 Hz) 


z. 

in 


0.5 


2.0 


- 


megohms 


'in, z in 


\ 

~^> e out . z out 
s*- O 


Output Impedance 
(f = 20 Hz) 


out 


- 


100 


200 


ohms 




Common Mode 
Output Voltage 


V out(CM) 


-0.5 





+0.5 


Vdc 






Output Voltage Swing 
R L = 7. Okf! 


V . 
out 


±7.0 


±8.0 


- 


peak 



TYPICAL OUTPUT CHARACTERISTICS (V+ - +6.0 Vdc, V~= -6.0 Vdc, unless otherwise noted) 



FIGURE 3 - LARGE SIGNAL SWING 
versus FREQUENCY 



TEST CIRCUIT 
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1.0 k 10 k 100 k 1.0 M 
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FIGURE 4 - OPEN LOOP VOLTAGE GAIN 
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NON-INVERTING O— 






-A- Cs 



FIGURE 


CURVE 


MODE 


VOLTAGE 

GAIN 


TEST CONDITIONS 


NOISE 
OUTPUT 


«,™ 


Rzim 


R3 Hi) 


C S IpF) 




■ 


INVERTING 


100 


1.0 k 


100 k 


10k 


1.0 


20 




2 


IWVERTING 


10 


10 k 


iook 


10 k 


10 


0.55 


■ J 


3 


INVERTING 


1.0 


10 k 


10k 


50k 


39 


017 




* 


NONINVERTING 


.0 


" 


10k 


10k 


39 


0.17 




, 


NON INVERTING 


AvOL 





- 


50 


10 


1.0 


« 


2 


NON AVERTING 


AVOL 





- 


SO 


10 


2.0 




3 


NON INVERTING 


"VOL 





~ 


50 


39 


52 




, 


NON INVERTING 


100 


100 


10k 


100 


1.0 


2.0 


5 


2 


NONINVERTING 


10 


1.0 k 


9.1k 


910 


10 


55 




3 


NON INVERTING 


1.0 


" 


10k 


10 k 


39 


017 



FIGURE 5 - CLOSED LOOP VOLTAGE GAIN 
versus FREQUENCY 
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MC1520 (continued) 



TYPICAL CHARACTERISTICS 



FIGURE 6 - POWER DISSIPATION 
versus POWER SUPPLY VOLTAGE 



FIGURE 7 - OPEN LOOP VOLTAGE GAIN 
versus SUPPLY VOLTAGE 
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4.0 6.0 

V+ and V- SUPPLY VOLTAGE (Vdc) 



FIGURE 8 - SINGLE ENDED OUTPUT VOLTAGE 
versus LOAD RESISTANCE 
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FIGURE 9 ■ OUTPUT NOISE VOLTAGE 
versus SOURCE RESISTANCE 
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OPERATIONAL AMPLIFIER 

MC1530 
MC1531 



. . . designed for use as a summing ampli- 
fier, integrator, or amplifier with oper- 
ating characteristics as a function of the 
external feedback components. 



OPERATIONAL AMPLIFIERS 



Lead 4 connected to case 




CASE 71 
"G" SUFFIX 



CASE 72 

(TO-91 ) 

"F" SUFFIX 



Typical Amplifier Features: 

• Excellent Open Loop Gain Characteristics 

A VOL = 74 dB typical 
A VOL staD ' | rtV = ±1.5dB f rom 
-55°Cto+125°C 

• Low Temperature Drift — ±3.0 juV/°C 

• Large Output Voltage Swing — 

Typically ±5.0 V @ ±6.0 V Supply 

• Low Output Impedance — 

Zout = 25 ohms typical 

• High Slew Rate — typically 4.5 V/jjs 

@Av= 10 



MAXIMUM RATINGS (Ta = 25'C unless otherwise notea> 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v+ 


+9.0 


Vdc 


Power Supply Voltage 


v- 


-9.0 


Vdc 


Differential Input Signal 


V. 
in 


±5.0 


Vdc 


Load Current 


X L 


10 


mA 


Power Dissipation (Package Limitation) 

Metal Can 
Derate above 25+ C 

Flat Package 
Derate above 25° C 


P D 


680 
4.6 

500 
3.3 


mW 

mW/°C 

mW 

mW/°C 


Operating Temperature Range 


T A 


-55 to + 125 


°C 


Storage Temperature Range 


stg 


-65 to + 175 


°c 



EQUIVALENT CIRCUIT 
MC1530 (STANDARD INPUT) (BOTH TYPES) MC1531 (DARLINGTON INPUT) 



10 O 09 



9 06 

t tl-* 1 



8007 




NVERTING -.^-i^^-" V+ , "i r- ' ' — <3 



R s 3.2 K 



2.2Kf D »JR« 





R. 

w 

3.4 K 



Qio i |^ij 



36 04 



I 
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MC1530, MC1531 (continued) 



ELECTRICAL CHARACTERISTICS (V* ■ +6.0Vdc. V - -e.OVdc. T. - 25'C unless otherwise noted) 



I 



Characteristic Definitions (linear operations ) 



-Jin . >*=T— ° 

I — ~X^ •■« 



"T 



w^^=^ 



«i„ l\ ■ \\s n 






CM rei " A VCM - *V0L 




a Fp— 



w s (a vol i r \ „ 



SENSITIVITY = S 



Characteristic 



Open Loop Voltage Gain 



MC1530 
MC1531 

MCI 530 
MC1531 



Output Impedance 
(f = 20 Hz) 



MC1530 
MC1531 



Input Impedance 
(f - 20 Hz) 



MC1530 
MC1531 



Output Voltage Swing 



MC1530 

MC1531 



Input Common Mode Voltage Swing 
MC1530 
MCI 531 



Common Mode Rejection Ratio 

MC1530 
MC1531 



Input Bias Current 



MC1530 
MC1531 



Input Olfset Current 



MC1530 
MC1531 



Input Olfset Voltage 



MC1530 
MC1531 



Step Response 
( Gain = 100, 0% overshoot 



I "3 
f Gain = 



"1 



■■ 100 k ohm 
■■ 1800 pF 



10, 10% overshoot 



R 3 = 10 k ohm C x = 6800 pF 

' Gain =1.0, 5. 0% overshoot 
' R, = 10 k ohm R = 10 k ohm 
R- = 5. k ohm C, = 33, 000 pF 



Input Noise Voltage 

(Open Loop, 50 ohm MC1530 

source, BW QL = 5.0MHz)MC1531 



Average Temperature Coefficient of 
Input Offset Voltage 
25°Cto + 125°C MC1530 

-55° C to +25° C 
25°Cto+125°C MC1531 

-55" C +25° C 



D. C. Power Dissipation 
(Power Supply = ±6. V, Y-, ut = °) 



Positive Supply Sensitivity 
(V - constant) 

Negative Supply Sensitivity 
(V constant) 



Symbol 



pd ^ 
dV out /dt ® 



Pd 
dV out /dt ® 



pd 
dV out M ® 



n(in) 



Min 



4500 

2500 



10 k 
1.0M 



±2.0 
±2.0 



70 
65 



Typ 



5000 
3500 

74 
71 



20 k 
2.0M 



±2.7 
±2.4 



75 

65 



3.0 
0.025 



0.200 
0.003 



1.0 
3.0 



0.60 
0.30 

17 

0.24 
0.18 
4.5 

0.20 
0.16 
1.0 



10 
20 



3.8 
8.0 
11 
20 



100 
100 



Max 



12500 
7000 

82 

77 



10 
0.150 



2.0 
0.025 



5.0 
10 



Unit 



v/v 



peak 



peak 



uA 



MS 
V/us 

MS 

(IS 

V/ms 

MS 

us 

V/us 



mv 



mV/"C 



mW 



MV/V 

mv/v' 
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MC1530, MC1531 (continued) 



TYPICAL OUTPUT CHARACTERISTICS 

V + - +6.0 Vdc, V- = -6.0 Vdc, T A = 25°C) 



FIGURE 1- TEST CIRCUIT 




FIG. 

NO. 


CURVE 
NO. 


VOLTAGE 
GAIN 


DEVICE 


TEST CONDITIONS 


OUTPUT 

NOISE 
(mV nns) 


Ri(n> 


H2KU 


R3lS!> 


Cl(pF) 




1 


100 


MCI 530 


1.0 k 


100 k 


1.0 k 


1800 


3.5 






100 


MCI 531 


1.0 k 


100 k 


1.0 k 


1800 


3.4 


2 


2 


10 


MC1530 


10 k 


100 k 


10 k 


6800 


4.8 






10 


MC1531 


10 k 


100 k 


10 k 


6800 


4.8 




3 


1.0 


MCI 530 


10k 


10k 


5.0 k 


33000 


3.4 






1.0 


MC1531 


10k 


10 k 


5.0 k 


33O00 


7.0 




1 


100 


MC1530 


1.0 k 


100 k 


1.0 k 


1800 


3.6 






too 


MC1531 


1.0 k 


100 k 


1.0 k 


1800 


3.4 


3 


2 


10 


MCI 530 


10k 


100 k 


10 k 


6800 


4.8 






10 


MC1531 


10 k 


100 k 


10 k 


6800 


4.8 




3 


1.0 


MC1530 


10 k 


10 k 


5.0 k 


33000 


3.4 






1.0 


MC1531 


10 k 


10k 


5.0 k 


33000 


7.0 




1 


AVOL 


MCI 530 





oo 





1800 


7.6 






AVOL 


MC1531 





OO 





1800 


19.0 


4 


2 


AVOL 


MC1530 





oo 





6800 


5.5 






AVOL 


MC1531 





CO 





6800 


15.0 




3 


VVOL 


MC1530 





CO 





33000 


5.0 






AVOL 


MC1531 





CO 





33000 


11.0 



6.0 

5.0 

l 4.0 

f 3.0 

• 2.0 

; io 

! 
1-1.0 

: -2.o 

!-3.0 

! -4.0 

1-5.0 

-6.0 

-7.0 



FIGURE 2 - LARGE SIGNAL SWING versus 
FREQUENCY 



FIGURE 3 - VOLTAGE GAIN versus FREQUENCY 
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FIGURE 4 - OPEN LOOP VOLTAGE GAIN versus 
FREQUENCY 
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FIGURE S - SLEW RATE versus ROLLOFF 
CAPACITANCE 
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MC1530, MC1531 (continued) 



FIGURE 6 



VOLTAGE GAIN versus POWER 
SUPPLY VOLTAGE 



o — 

31 



T A = 25°C 
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FIGURE 7 - COMMON MODE SWING versus POWER 
SUPPLY VOLTAGE 
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FIGURE 8 -POWER DISSIPATION versus 
POWER SUPPLY VOLTAGE 
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FIGURE 9 - OUTPUT NOISE VOLTAGE versus SOURCE RESISTANCE 
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FIGURE 10 - OUTPUT VOLTAGE SWING versus LOAD RESISTANCE 
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OPERATIONAL AMPLIFIER 

MC1533 



OPERATIONAL AMPLIFIERS 



. . . designed for use as a summing ampli- 
fier, integrator, or amplifier with oper- 
ating characteristics as a function of the 
external feedback components. 




Lead 4 connected to case 

CASE 71 

"G" SUFFIX 



CASE 72 

tTO-91) 

"F" SUFFIX 



Typical Amplifier Features: 

• High-Performance Open Loop Gain 
Characteristics 

A VOL = 60,000 typical 

• Low Temperature Drift - ±5.0 juV/°C 

• Large Output Voltage Swing — 

+ 1 3 V Typical @ ±1 5 V Supply 

• Low Output Impedance — 

Z out =100 ohms typical 

• I nput Offset Voltage Adjustable to Zero 



MAXIMUM RATINGS (Ta = 25'C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v + 

V" 


+20 
-20 


Vdc 
Vdc 


Differential Input Signal 


v m 


±10 


Volts 


Common Mode Input Swing 


CMV. n 


±V + 


Volts 


Load Current 


'l 


10 


mA 


Output Short Circuit Duration 


's 


1.0 


s 


Power Dissipation (Package Limitation) 

Metal Can 

Derate above T. = 25 C 

Flat Package 

Derate above T. = 25 C 
A 


P D 


680 
4.6 
500 
3.3 


mW 
mW/°C 

mW 
mW/°C 


Operating- Temperature Range 


T A 


-55 to +125 


°C 


Storage Temperature Range 


stg 


-65 to +150 


°C 



CIRCUIT SCHEMATIC 



EQUIVALENT CIRCUIT 



OFFSET ADJUST pH 



V+ FOGO GAIN ADJUST 



INPUT 
AO 




v-6d CO output lag 



PIN CONNECTIONS 


Schematic 


A B C D E F G 


H J K 


"G" Package 


12 3 4 5 6 7 


8 9 10 


"F" Package 


10 1 2 3 4 5 6 


7 8 9 




« [INVERTING ^*-~^__^ 

>Z,„ ■ ( H,)-Wl > 1 



I 
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MC1533 (continued) 



ELECTRICAL CHARACTERISTICS <V» = +15 Vdc. V- = -15 Vdc, Ta = 25-C unless otherwise noted) 



I 



Characteristic Definitions® 




1 



© 






■Qu 









1- 


snfiimm-s 


1 


— -, m 


1 


J>i * 


I - 


s. M - 



Characteristic 



Open Loop Voltage Gain 
(V@ PinG = +15 Vdc) 
(Pin G open) 

(V@Pin G = +15 Vdc, T A =-55°C, +125°C) 
(Pin G open, T A = -55°C, + 125°C) 



Output Impedance 
(Pin G open, f = 20 Hz) 



Input Impedance 
(Pin G open, f = 20 Hz) 



Output Voltage Swing 



Input Common Mode Voltage Swing 



Common Mode Rejection Ratio 
(V@PinG=+15Vdc) 
(Pin G open) 



Input Bias Current 
"b= 2 /(T A 



+25 C) 
-55"C) 



Input Offset Current 

«ic 



Input Offset Voltage 



© 



-55°C, + 125°C) 



Step Response 

(Gain = 100, 15% overshoot, 
Rj = 1 ka, R 2 « 100 ka, 
R 3 - 100 SI, Cj = 0.002 (jF 

( Gain = 10, no overshoot, 
| Rj = l ka, R 2 - 10 ka, 
(r 3 - 108, Cj .0.05 uF 

!Gain = 1, 20% overshoot, 
Rj = 10 ka, R 2 = 10 ka, 
Rj- 5a, Cj =0.1 uF ' 



Average Temperature Coefficient of 
Input Offset Voltage 

(T - -55°C to +25°C) 



Average Temperature Coefficient of 
Input Offset Current 

(T = -55°C to +125'C) 



DC Power Dissipation 
(Power Supply = ±15 V, V . = 0) 



Positive Supply Sensitivity 
(V~ constant) 



Negative Supply Sensitivity 
(V + constant) 



Symbol 



OW"'® 



d W dt ® 



Pd 
dV out /dt ® 



Min 



40, 000 
15,000 
35,000 



±12 

±11 



90 
80 



Typ 



60,000 
30, 000 
50, 000 

25,000 



±13 
±12 



Max 



150, 000 
60, 000 

150, 000 
60, 000 



100 
94 



0.15 
0.06 
11.0 

0.3 
0.1 

1.5 

0.2 
0.3 

o.e 



8.0 

5.0 



0.1 

0.05 



1.0 
3.0 



0.15 
0.5 
0.2 



5.0 
6.0 



(T) All definitions imply linear operation (3) < 

(f) Input offset voltage (V. ) may be adjusted to zero by varying the potential on pin H 



Unit 



peak 



uA 



uA 



MS 

us 

V/us 

MS 
V/us 

(is 

MS 

V/MS 



.V/°C 



nA/°C 



uV/V 



MV/V 
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MC1533 (continued) 



TYPICAL OUTPUT CHARACTERISTICS 



FIGURE 1- TEST CIRCUIT 

V+ = +15 Vdc, V- = -15 Vdc, T A = 25°C 




o— vw— o- 



•FOR CAPACITIVE LOADS, R, - 47 B OR Cj - 47 pF 



Rg. 








Test Conditions 






Curve No. 












No. 


R,(o) 


Rj(o) 


R 3 (ii) 


<:. 


C,(pf) 


c 3 (pf) 


2 


l 


10k 


10k 


5 


1 UF 


10 


47 




2 


10k 


100k 


10 


0.1 uF 


10 


47 




3 


Ik 


1M 


510 


820 pF 


10 


47 




3 


10k 


1M 


100 


0.05 UF 


10 


47 




4 


Ik 


1M 


100 


0.05 UF 


3 


47 




4 


Ik 


1M 


510 


820 pF 


3 


47 


3 


1 (Low Gain) 


Ik 


1M 


10 


1000 pF 


10 


47 




1 (High Gain) 


Ik 


1H 


510 


820 pF 


10 


47 




2 (Low Gain) 


10k 


1M 


10 


0.01 uF 


10 


47 




2 (High Gain) 


10k 


1M 


100 


O.OluF 


10 


47 




3 (Low Gain) 


10k 


100k 


10 


0.1 uF 


10 


47 




3 (High Gain) 


10k 


100k 


10 


0.1 UF 


10 


47 




4 (Low Gain) 


10k 


10k 


10 


1 uF 


10 


47 




4 (High Gain) 


10k 


10k 


5 


1 UF 


10 


47 


4 


1 





eo 


10 


1 uF 


10 


47 




2 





to 


10 


0.1 uF 


10 


47 




3 





co 


10 


0.01 uF 


10 


47 




4 





CO 


10 


1000 pF 


10 


47 




3 





eo 


10 


100 pF 


10 


47 


5 


1 





CO 


10 


1 UF 


10 


47 




2 





GO 


10 


0.1 (IF 


10 


47 




3 





OO 


10 


0.01 uF 


10 


47 




4 





oo 


10 


1000 pF 


10 


47 




5 





oo 


10 


100 pF 


10 


47 







"IGURE2- 


LARGE-SIGNAL SWING 


versus FREQUENCY 
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FIGURE 3 - VOLTAGE GAIN versus FREQUENCY 
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FIGURE 4 - OPEN LOOP VOLTAGE GAIN versus FREQUENCY 

(LOW GAIN CONFIGURATION) 



FIGURE 5 - OPEN LOOP VOLTAGE GAIN versus FREQUENCY 

(NIGH GAIN CONFIGURATION) 
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MC1533 (continued) 



FIGURE 6 -POWER DISSIPATION 
versus POWER SUPPLY VOLTAGE 




TYPICAL CHARACTERISTICS 

FIGURE 7 - VOLTAGE GAIN versus POWER SUPPLY VOLTAGE 
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FIGURE 8 - COMMON MODE SWING versus POWER SUPPLY VOLTAGE 
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FIGURE 9- 


INPUT OFFSET VOLTAGE 


versus TEMPERATURE 
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FIGURE 10 - INPUT NOISE VOLTAGE versus SOURCE RESISTANCE 



-55 -35 -15 +5 +25 +50 +75 +100 +125 

T A , TEMPERATURE CO 



16 


CURVE 


1 


2 


3 




i i inn 
NPUT NOISE = 






I 


' III 
1 


14 


BANDWIDTH 


50 Hz 


500 Hz 


50 kHz 


-OUTPUT NOISE 






1 




12 


Ci 


0.1 yf 


0.01 fi 


100 pF 


Avol 




R> 


io a 


108 


10 8 
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10 
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DUAL OPERATIONAL AMPLIFIERS 

MC1535 



OPERATIONAL AMPLIFIERS 



. . . designed for use as summing amplifiers, 
integrators, or amplifiers with operating char- 
acteristics as a function of the external feed- 
back components. Ideal for chopper stabilized 
applications where extremely high gain is re- 
quired with excellent stability. 





Lead 1 connected to case 

CASE 71 
"G" SUFFIX 



CASE 83 

(TO-86) 

"F" SUFFIX 



Typical Amplifier Features: 

• High Open Loop Gain Characteristics — 

A VOL = 7.000 typical 

• Low Temperature Drift - + 10mV/°C 

• Large Output Voltage Swing — 

+3.6 V Typ @ ±6.0 V supply 

• Low Input Offset Voltage — 1.0 mV 

• Low Input Noise Voltage — 0.5 m v 



MAXIMUM RATINGS (T A = 25-C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v + 
v" 


+10 
-10 


Vdc 

Vdc 


Differential Input Signal 


V. 
in 


±5.0 


Volts 


Common Mode Input Swing 


CMV. 

HI 


± v + 


Volts 


Output Short Circuit Duration 


l s 


Continuous 




Power Dissipation (Package Limitation) 
Metal Can 

Derate above 25°C 
Flat Package 

Derate above 25 D C 


P D 


680 
4.6 
500 
3.3 


mW 
mW/°C 

mW 
mW/°C 


Operating Temperature Range 


T A 


-55 to +125 


°C 


Storage Temperature Range 


stg 


-65 to +150 


°C 



CIRCUIT SCHEMATIC 



INPUT 1 



+ 13)9 
-(2)8 



V- (1)7 »■ 



INPUT 2 



_- (10)6<>- 

" + (9)5 



INPUT LAG 1 OUTPUT LAG 1 
10 11 12(4) 



Ri 

6.7k 



R2 
6.7k 




"6 ;: 
3.8k* 




7 



R5 
9.1k 

5.5k 



R 4 
5.5k 

R5 
9.1k 



R9 
15k 



R9 
15k 



UM I ^ 



4 3 2(8) 

OUTPUT LAG 2 



14(6) 



V+ 



EQUIVALENT CIRCUIT 



R7 

400 



INPUT 
LAG1 

ioTl 12(4) ^ P , UT 




OUTPUT 2 
" 1(7) 



4 3 2(8) 

INPUT 
LAG 2 



OUTPUT 
LAG 2 



Number at end of terminal is pin number for flat package. 
Number in parenthesis is pin number for metal can package. 
Input Lag available only in flat package. 



I 



9-37 



MC1535 (continued) 



ELECTRICAL CHARACTERISTICS (Each Amplifier! (v* 



= +6.0Vdc. V 



— 6.0Vdc, T^ = 25°C unless otherwise noted) 



Characteristic Definitions (linear operations ) 



~r 



Characteristic 



Open Loop Voltage Gain 
(T, = -55°C to +125 C C) 



Output Impedance 
(f = 20 Hz) 



Input Impedance 
(I = 20 Hz) 



Symbol 



Min 



4,000 

72 



Typ 



7,000 
77 



Max 



10, 000 

80 



Unit 



v/v 

dB 



^ °° V£ & 



Output Voltage Swing 
<R T = 10 kn) 



% fy 8 , v nJ-V 



Input Common Mode Voltage Swing 



+3.0 

-2.0 



ei„ tyy 

'" -8VW 



" , rer"VCM' A VOL 



Common Mode Rejection Ratio 



Input Bias Current 

<T 4 



::s^> 




(■•^4 



+25°C) 



(T - -55°C) 



Input Offset Current 

Oio^i-y 

Oic 



■ V T A . -55-C) 
• I,, T. = +125°C) 



Input Offset Voltage 



(T. 



;25 C C) 
-55°C - 



125"C) 



Step Response 

(Gain = 100, 30% overshoot, 
Rj - 4, 7 k!2, R 2 = 470 k!!, 
R 3 = 150 n, Cj = l,000pF 

{Gain = 10, 10% overshoot, 
Rj = 47 kn, R 2 . 470 kn, 
R 3 = 47 n, Cj = 0.01 iiT 

{Gain = 1, 5% overshoot, 
Rj = 47 kn, R 2 = 47 kn 
R, = 4.7 n, C. = 0. 1 uF 



l f 

dV ou/<"® 

'f 

'pd 

dV Vdt ® 



+ 3.9 

-2.7 



1.2 

3.6 



3.0 

6.0 



0.3 
0.9 
0.3 



3.0 

5.0 



0.1 
7.0 

0.4 

0.3 
4.0 

0.5 
0.25 



peak 



peak 



V/us 



V/us 
us 
us 

V/us 



Average Temperature Coefficient of 
Input Offset Voltage 

(R_ = 50 n, T = 55 "C to +125°C) 



Average Temperature Coefficient of 
Input Offset Current 
(T, =-55°C to +125°C) 



DC Power Dissipation 
(Power Supply = ± 6. V, V . = 0) 



SENSITIVITY'S 



Positive Supply Sensitivity 
(V - constant) 



Negative Supply Sensitivity 
(V constant) 



MATCHING CHARACTERISTICS 



® dV /dt = Slew Rate 



100 
50 



uV/C 



nA/°C 



uV/V 



Same characteristic definitions 
as shown for each amplifier above. 


Open Loop Voltage Gain 


A VOLl" A VOL2 


. 


±1.0 




dB 


Input Bias Current 


'or'ltf 


- 


±0.15 


- 


uA 


Input Offset Current 

Average Temperature Coefficient 


I iol"'io2 

TC.. ,-TC.. , 
Iiol Iio2 


- 


±0.02 
±0.1 


- 


uA 
nA/°C 


Input Offset Voltage 

Average Temperature Coefficient 


V -V 
iol io2 

TC Vior TC Vi 02 


- 


±0.1 
±0.5 


- 


mV 
mV/°C 


Channel Separation (See Fig. 10) 
(f <= 10 kHz) 


e out 1 
e out 2 


- 


-60 


- 


dB 
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MCI 535 (continued) 



TYPICAL OUTPUT CHARACTERISTICS 

V + = +6.0 Vdc, V - = -6.0 Vdc, T A = 25 °C 



FIGURE 1 -TEST CIRCUIT 




•MC1535F only. 



FIGURE 
NO. 


CURVE 
NO. 


VOLTAGE 
GAIN 


TEST CONDITIONS 


OUTPUT 
NOISE 
(mV rms) 


R,!.!!) 


R 2 (S!) 


C,(pf) 


R 3 (fi> 


C 2 (pF) 


2 


1 

1A 
2 
2A 

3 
3A 


1 100 
lor 100 
f 10 
lor 10 

1 ' 
lor 1 


4.7 k 
4.7 k 
47 k 
47 k 
47 k 
47 k 


470 k 
470 k 
470 k 
470 k 
47 k 
47 k 


1.000 


10,000 



100,000 




150 
oo 
47 
oo 

4.7 
oo 




510 



5,000 


50,000 


1.7 
2.1 

1.0 
2.1 
0.12 
0.46 


3 


1 
2 
3 


1 100 
(or 100 

lor 10 
1 1 
lor 1 


4.7 k 
4.7 k 
47 k 
47 k 
47 k 
47 k 


470 k 
470 k 
470 k 
470 k 
47 k 
47 k 


1,000 


10,000 



100,000 



150 

oo 
47 
00 

4.7 

00 




510 



5,000 


50,000 


1.7 

2.1 

1.0 

2.1 

0.12 

0.46 


4 


A 
2 
3 


1 AyoL 
for AV0L 
1 AVOL 
lorAvOL 
1 AVOL 
lorAvOL 


100 
100 
100 
100 
100 
100 


00 

00 
oo 
00 
00 


1,000 


10,000 



100,000 




150 

00 
47 

CO 

4.7 

OO 




510 



5,000 


50,000 


8.1 
8.1 
5.5 
5.5 

4.4 
4.4 



FIGURE 2 - LARGE SIGNAL SWING 
versus FREQUENCY 



FIGURE 3 - VOLTAGE GAIN versus FREQUENCY 
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10 k 100 k 
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FIGURE 4- OPEN LOOP VOLTAGE GAIN 
versus FREQUENCY 
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FIGURE 5 - INPUT OFFSET VOLTAGE 
versus TEMPERATURE 
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MC1535 (continued) 



IS20- 



FIGURE 6 - VOLTAGE GAIN versus 
POWER SUPPLY VOLTAGE 



T A = 25-C 

































FIGURE 7 - COMMON MODE SWING 
versus POWER SUPPLY VOLTAGE 
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FIGURE 8 - POWER DISSIPATION versus 
POWER SUPPLY VOLTAGE 
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FIGURE 9 - OUTPUT NOISE VOLTAGE 
versus SOURCE RESISTANCE 
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FIGURE 10 - INDUCED INPUT SIGNAL 

(CHANNEL SEPARATION) versus FREQUENCY 
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r _ c - — & — U |so~| 

Z - ! INDUCED INPUT #2 > A- 

t^j signal ( .; n2 ) _r~\y^ V 



,<dc) = ov 



Induced input signal (mV of induced input signal in amplifier #2 
per volt of output signal at amplifier #1) 

, _ , R F 

e out 2 ~ e in 2 V ■+ "RJT ) , where e' out is the component of 

e out due only to lack of perfect separation between the 
two amplifiers. 
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OPERATIONAL AMPLIFIER 



MC1539G 



OPERATIONAL AMPLIFIERS 



. . . designed for use as a summing amplifier, integrator, 
or amplifier with operating characteristics as a function 
of the external feedback components. 



Typical Amplifier Features: 

• Low Input Offset Voltage — 3.0 mV max 

• Low Input Offset Current — 60 nA max 

• Large Power-Bandwidth — 20 V p - P Output 
Swing at 20 kHz min 

• Output Short-Circuit Protection 

• Input Over- Voltage Protection 

• Class AB Output for Excellent Linearity 

• Slew Rate - 34 V/jus typ 



Lead 4 connected to case 

CASE 96 

(TO-99) 

"G" SUFFIX 



MAXIMUM RATINGS (Ta = 25*C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v + 

V" 


+18 
-18 


Vdc 
Vdc 


Differential Input Signal 


v m 


±V + 


Volts 


Common Mode Input Swing 


CMV in 


±V + 


Volts 


Load Current 


J L 


15 


mA 


Output Short Circuit Duration 


*a 


Continuous 


Power Dissipation (Package Limitation) 
Derate above T. = 25°C 


P D 


680 
4.6 


mW 
mW/°C 


Operating Temperature Range 


T A 


-55 to +125 


°C 


Storage Temperature Range 


T 

stg 


-65 to +150 


°C 



CIRCUIT SCHEMATIC 



EQUIVALENT CIRCUIT 



INPUT LAG 
80 



INVERTING INPUT 

2c— AAAr-f- 



NON-INVERTiNG INPUT 





l 



OUTPUT 
LAG 



'PATENT PENDING 
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MC1539G (continued) 



ELECTRICAL CHARACTERISTICS (V* »M5 Vdc, V 15 Vdo. T A - 25°C unless other/** noted) 



Characteristic Definitions (linear operation) 



Characteristic 



Symbol 



Min 



Typ 



Max 



Unit 



■ _ *OUt 

*VOL=-r— 

«H1 



Open Loop Voltage Gain 
iV fMt = ±10 V, T A = -55°C to +125°C) 



50,000 



Output Impedance 
(f = 20 Hz) 



Input Impedance 
(f = 20 Hz) 



Output Voltage Swing 



(H.. 



. 10 kn) 
. l.otn) 



±12 
±10 



±14 
±13 



peak 




Power Bandwidth 
(A v - 1, H L = 1. kfi, 



Input Common Mode Voltage Swing 



V\_/ ru)^ = AycM - A V0L for gain in ds 



A VCM = 



Common Mode Rejection Ratio 



'2o=«- 



Input Bias Current 

(T 4 



I, *I, 



•(T. 



. +25°C) 
■ -55°C) 



200 
230 



500 

700 



■2Q *" - 



Input Offset Current 
"lo-'l-V 
Oio-'i- 1 : 



■ -55°C) 
. *125"C) 



60 

75 
75 



Input Offset Voltage 
(T A . 25°C) 



3.0 
4.0 




Step Response 

I Gain = 100, no overshoot, 
Rl = 1. kn, R 2 = 100 kn, R3 = 1. kfi, 
R4 = 10 kn, R5 = 10 k!J,» Ci = 2200 pF 

I Gain = 100, no overshoot, 
Ri = 1.0 kn, R2 = 100 kn, r 3 - 1.0 kn, 
R4= 10 kn, R5=-,*Ci = 2200pF 

IGain = 10, 15% overshoot, 
Rl = 1. kSi, R 2 '= 10 kn, R3 = 1. kn, 
R 4 = 1. kn, R 5 = 10 kn,* Ci = 2200 pF) 

IGain = 10, 15% overshoot, 
Rj = 1. kn, r 2 = 10 kn, R3 = 1. ka, 
R 4 = l. Okn, R 5 = »,»Cl = 2200pF 
IGain = 1, 15% overshoot, 
Rj = 10 kn, r 2 = 10 kn, r 3 = 5. kn, 
R 4 = 390 n, R 5 = 10 kn,* Ci = 2200 pF 

IGain = 1, 15% overshoot, 
Ri-iOka, R 2 = iokn, R 3 = 5.okn, 
R4 = 390 a, R5 = » ,* Ci = 2200 pF 



tf 

tpd 
dVpJt/dtt 

tf 

tpd 
dVoutMt 



tpd 
IVoutMt 

tf 

'pd, 
OVout/dt) 

tf 

tpd 

<iV ou t/dtt 

tf 

tpd 

dVout/dtt 



700 
100 
34 

700 
100 
1.7 



6.25 

600 
80 
1.7 

400 ' 



400 
80 
1.4 



V/us 



V/us 



V/us 



V/(i« 



V/us 



V/us 



Equivalent Input Noise Voltage (Open Loop) 
(R- = 10 kn 

Noise Bandwidth = 1.0 Hz, f = 1. kHz) 



nVAHz) 1 / 2 



Average Temperature Coefficient of 
Input Offset Voltage 
(Rg = 50 n, T A = -55°C to *125°C) 

■55°C to +125°C) 



uV/°C 



3.0 
5.0 



DC Power Dissipation 
(Power Supply = ±15 V, V fc = 0) 



£ 




SENSITIVITY = S 



Positive Supply Sensitivity 
(V~ constant) 



s* 



MV/V 



aV S |A V0L ) 



Negative Supply Sensitivity 
(V constant) 



uV/V 



*To improve performance, development is in process to include resistor R » 10 kn on 
the device chip. Available after September 1968. 
JdV /dt . Slew Rate 
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MC1539G (continued) 



TYPICAL OUTPUT CHARACTERISTICS 

<V + = +15 Vdc, V" = -15 Vdc. T A = 25°C) 



FIGURE 
NO. 


CURVE 
NO. 


VOLTAGE 

GAIN 


TEST CONDITIONS (FIGURE 1) 


Ri(n) 


R2<«> 


R3Ui> 


R4(ft) 


R5*K2> 


Ci(pF) 


2 


i 

2 


1.0 
1.0 


10 k 
10 k 


10 k 
10 k 


5.0 k 
5.0 k 


390 
390 


10 k 
oo 


2200 
2200 


3 


1 
2 
3 
4 
S 


A VOL 

1000 

100 

10 

1.0 



1000 
1000 
1000 
10 k 


oo 
1.0 M 
100 k 
10 k 
10 k 



1000 
1000 
1000 
5.0 k 


oo 



10 k 

1.0 k 

390 


oo 
oo 
oo 
oo 
oo 




10 
2200 
2200 
2200 


4 


1 

2 
3 


A VOL 
A VOL 
AVOL 







oo. 
oo 
oo 







oo 

10 k 

390 


oo 

oo 
oo 



2200 
2200 



•To improve performance, development is in process to include resistor R5 '■ 
Available after September 1 968. 



i 1 kil on the device chip. 



FIGURE 1 - TEST CIRCUIT 



O Wv (5- 




FIGURE 2 - POWER BANDWIDTH 
(LARGE SIGNAL SWING versus FREQUENCY) 
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FIGURE 3 - VOLTAGE GAIN versus FREQUENCY 
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FIGURE 4 - OPEN LOOP VOLTAGE GAIN 
versus FREQUENCY 
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MC1539G (continued) 



FIGURE 5 - INPUT OFFSET VOLTAGE 

versus TEMPERATURE 



FIGURE 7 - POWER DISSIPATION 
versus POWER SUPPLY VOLTAGE 
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FIGURE 6 - INPUT OFFSET CURRENT 
versus TEMPERATURE 





































Kin 


pe can be e 






ther polar 


ty 

















-55 -25 25 50 75 100 125 

Ta, AMBIENT TEMPERATURE TO 




10 12 14 16 18 20 

V* AND V", POWER SUPPLY VOLTAGE (VOLTS) 



FIGURE 8 - INPUT BIAS CURRENT 
versus TEMPERATURE 
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FIGURE 9 - SPECTRAL NOISE DENSITY 
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J OPERATIONAL AMPLIFIER 

MC1709 



OPERATIONAL AMPLIFIERS 



. . . designed for use as a summing ampli- 
fier, integrator, or amplifier with oper- 
ating characteristics as a function of the 
external feedback components. 



Lead 4 connected 
to case 



CASE 96 
(TO-99) 
"G" SUFFIX 



CASE 72 

(TO-91 ) 

'F" SUFFIX 



Typical Amplifier Features: 

• High-Performance Open Loop Gain 
Characteristics 

Ay/OL = 45,000 typical 

• Low Temperature Drift - +3.0 jjV/°C 

• Large Output Voltage Swing — 

±1 4 V typical @ ±1 5 V Supply 

• Low Output Impedance — 

z out =150 ohms typical 



MAXIMUM RATINGS (Ta = 25"C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v + 

V" 


+18 
-18 


Vdc 

Vdc 


Differential Input Signal 


V. 

m 


±5.0 


Volts 


Common Mode Input Swing 


CMV in 


±V + 


Volts 


Load Current 


] L 


10 


mA 


Output Short Circuit Duration 


's 


5.0 


s 


Power Dissipation (Package Limitation) 

Metal Can 

Derate above T, = 25 C 

Flat Package 

Derate above T. = 25 C 
A 


P D 


080 
4.6 
500 

3.3 


mW 
mW/°C 

mW 
mW/°C 


Operating Temperature Range 


T A 


-55 to +125 


°C 


Storage Temperature Range 


stg 


-65 to +150 


°C 



CIRCUIT SCHEMATIC 



EQUIVALENT CIRCUIT 




> 




H°, 



< 






PIN CONNECTIONS 


Schematic 


ABCDEFGH 


"G" Package 


12 3 4 5 6 7 8 


"F" Package 


23456789 




I 
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MC1709 (continued) 



ELECTRICAL CHARACTERISTICS <v 


+ =+15 Vdc, V- = -15 Vdc, Ta = 25°C unless otherwise noted) 








Characteristic Definitions® 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 




AvtX 


Open Loop Voltage Gain 
(V Qut = ± 10 V, T A = -55°C to +125°C) 


Vol 


25,000 


45,000 


70,000 


- 


I C 


D> 


_ I-. 




Output Impedance 
(f = 20 Hz) 


z out 


- 


150 


- 


n 


1 




Input Impedance 
(£ = 20 Hz) 


z. 

in 


150 


400 


- 


kfi 


■^ C 


^^^-*** , ^f 


„A« 




Output Voltage Swing 
(R L = 10 kn) 
(R L = 2 kn) 


V , 
Out 


±12 
±10 


±14 
±13 


_ 


V , 
peak 


Xj 


r-eY 








Input Common Mode Voltage Swing 


CMV. n 


±8 


±10 


-_ 


V . 
peak 




* /">•• 4- 


. •-. 


Common Mode Rejection Ratio 


CM rej 


70 


90 


- 


dB 




~ -n\j«,. 


•"-— 




_ e 




Input Bias Current 

7, I,*I 2 \<T A - + 25°C> 

y>°~~ 5~y <t a - -S5«Q 


"b 


- 


0.2 
0.5 


0.5 
1.5 


uA 




t,o— f . 


^^**^^ 


















' o — - B 




Input Offset Current 


io 


- 


0.05 


0.2 
0.5 
0.2 


uA 






^^**»^^ 













c 






B 




Input Offset Voltage 
(T A - 25°C) 

(T, = -55°C + 125*C) 


V io 


- 


1.0 


5.0 
6.0 


mV 




'i. 




f 










-±r c 


+0-'**'^ v«-o 


.. 


/ 


Ri 


Step Response 

t Gain = 100, 5% overshoot, \ 

| Rj = 1 kn, R 2 - 100 kn, ( 

( R 3 = 1.5ka,Cj = 100pF,C 2 = 3pF ) 

( Gain = 10, 10% overshoot, ) 
\ Rj - 1 kn, R 2 - 10 ka, ( 
( R 3 = 1. 5 kH.Cj . 500 pF,C 2 = 20 pF ) 

I Gain = 1, 5% overshoot, \ 
) Rj • 10 kn, R 2 - 10 kn, ( 
Jr 3 - 1.5kn,C 1 »5000pF,C 2 -200pFJ 


l f 
l pd 

dV out /dt © 

\ 
v> 

dV^/dt© 
'f 

dV out /dt © 


- 


0.8 
0.38 
12.0 

0.6 
0.34 
1.7 

2.2 
1.3 
0.25 


_ 


us 

us 

V/us 

us 

us 

V/us 

US 

US 

V/us 


1 












Rj 
e, J- j 






g 


— t, 


10% — 1 

50% J 


- f 

— 490m 


■l 




^**V^ F 




\ 

\ 
\ 
\ 


OWRSHOOT t O— 
SLEW RATE 4-' 




Average Temperature Coefficient of 

v Input Offset Voltage 

(R g = 50 a, T A » -55°C to*125°C) 
(R s <10kn, T A » -55"C to*125*C) 


TC Vio 


- 


3.0 
6.0 


- 


UV/°C 


DC Power Dissipation 
(Power Supply ~ ±15 V, V . = 0) 


P D 


- 


80 


165 


mW 




B 


9 SEKSHiyiTT = S 


Positive Supply Sensitivity 
(V~ constant) 


S + 


_ 


25 


150 


uV/V 




1 


L-* 


^. 






:>, 


Negative Supply Sensitivity 
(V + constant) 


S" 


- 


25 


150 


llV/V 




4 c 


>- ! "s 


¥3* 


^r 



© All definitions imply linear operation 
© dV^j/dt = Slew Rate 
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MC1709 (continued) 



TYPICAL OUTPUT CHARACTERISTICS 



FIGURE 1- TEST CIRCUIT 

V+ - +15 Vdc, V- - -15 Vdc, T A = 25°C 




No. 


Curve No. 


Test Conditions 


R,(q) 


Rj(a) 


R 3 (a) 


c,(pR 


C 2 (pR 


2 


l 

2 
3 
4 


10 k 

10 k 

10 k 

Ik 


10 k 

100 k 

1M 

1M 


1.5 k 

l.Sk 

1.5 k 




5k 
500 
100 
10 


200 

20 

3 

3 


3 


l 

2 
3 
4 


Ik 

10 k 
10 k 
10 k 


1M 
1M 

100 k 
10 k 



1.5 k 
1.5 k 
1.5 k 


10 
100 
500 
5k 


3 

3 

20 

200 


4 


1 
2 
3 
4 








CO 

CO 
CO 
CO 


1.5 k 

1.5 k 

1.5 k 




5k 

500 

100 

10 


200 

20 

3 

3 



FIGURE 2 - LARGE SIGNAL SWING versus FREQUENCY 




100 k 
f, FREQUENCY (Hz) 



10 M 



FIGURE 3 - VOLTAGE GAIN versus FREQUENCY 



FIGURE 4 - OPEN LOOP VOLTAGE GAIN versus FREQUENCY 
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MCI 709 (continued) 



FIGURE 5 -POWER DISSIPATION 
versus POWER SUPPLY VOLTAGE 



FIGURE 6- VOLTAGE GAIN versus POWER SUPPLY VOLTAGE 




T A = 25°C 

































5 10 15 20 

V+ and V-, POWER SUPPLY VOLTAGE (VOLTS) 

FIGURE 7 - COMMON SWING versus POWER SUPPLY VOLTAGE 
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FIGURE 8 
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FIGURE 9 - INPUT NOISE VOLTAGE versus SOURCE RESISTANCE 
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J OPERATIONAL AMPLIFIER 

MC1709C 



OPERATIONAL AMPLIFIERS 



. . . designed for use as a summing ampli- 
fier, integrator, or amplifier with oper- 
ating characteristics as a function of the 
external feedback components. 



% 


jg» 


mm 


Lead 4 connected 
to case 


' 


ii' 


CASE 96 

(TO-99) 

"G" SUFFIX 


CASE 72 

(TO-91 ) 

"F" SUFFIX 


CASE 93 

(TO-116) 

"P" SUFFIX 



Typical Amplifier Features: 

• High-Performance Open Loop Gain 
Characteristics 

A vol = 45,000 typical 

• Low Temperature Drift - ±3.0 juV/°C 

• Large Output Voltage Swing — 

±14 V typical @ ±15 V Supply 

• Low Output Impedance — Z ou t =150 
ohms typical 



MAXIMUM RATINGS C. = 25'C unless otten.se noted) 



PIN CONNECTIONS 


Schematic 


A B C D E F G 


H 


"G" Package 


12 3 4 5 6 7 


8 


"F" Package 


2 3 4 5 6 7 8 


9 


"P" Package 


3 4 5 6* 9 10 11 


12 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v + 

V" 


+18 
-18 


Vdc 
Vde 


Differential Input Signal 


V. 

in 


±5.0 


Volts 


Common Mode Input Swing 


CMV. 
in 


*V + 


Volts 


Load Current 


'l 


10 


iuA 


Output Short Circuit Duration 


*s 


5.0 


s 


Power Dissipation (Package Limitation) 
Metal Can 

Derate above 25°C 
Flat Package 

Derate above 25° C 
Plastic Package 

Derate above 25°C 


P D 


680 
4.6 
500 
3.3 
400 
3.3 


mW 

mW/°C 

mW 

mW/*C 

mW 

raW/°C 


Operating Temperature Range* 


T A 


to +75 


°C 


Storage Temperature Range 
Metal Can and Flat Package 
Plastic Package 


atg 


-65 to +150 
-65 to +125 


°c 



*Pin 7 is electrically connected to substrate and V 



For full temperature range (-55°C'to +125" C) and characteristic curves, 
see MCI 709 data sheet. 



CIRCUIT SCHEMATIC 



EQUIVALENT CIRCUIT 





v o 

D 



(J OUTPUT 
E LAG 



2.4 kfl 



10 kfl 75 U 



I 
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MC1709C (continued) 



ELECTRICAL CHARACTERISTICS (V* = +15 Vdc. V- = -15 Vdc, T* = 25 # C unless otherwise noted) 



I 



Characteristic Definitions (linear operation) 



-JT^ 



Avoi 
, Z~t 



««. 



e;„-l — l-^ CU— -^ *vcu - Tf- 




f 




Characteristic 



Open Loop Voltage Gain 

<V 2kC ' V out = ±10V ' 
T. = 0°Cto+75°C) 



Output Impedance 
(f = 20 Hz) 



Input Impedance 
(f - 20 Hz) 



Output Voltage Swing 
<R L = 10 kn) 

(R L = 2 kn) 



Input Common Mode Voltage Swing 



Common Mode Rejection Ratio 



Input Bias Current 



+25 C) 
0°C) 



Input Offset Current 



^'h-h' T A 



O'C) 



Input Offset Voltage 
(T A - 25°C) 
(T . = 0"C,+75°C) 



Step Response 
' Gain = 100, 5% overshoot, 



Jj = 1. 5ka,Cj - 10OpF,C 2 = 3pF J 

f Gain = 10, 10% overshoot, ) 

Hj . 1 kn, R 2 - 10 kn, ' 

( R 3 - 1. 5 kfl.Cj = 500 pF,C 2 = 20 pF J 

' Gain = 1, 5% overshoot, } 

' Rj- 10 kn, R 2 - 10 kn, j 
' R 3 - 1. 5kn,C 1 =5000pF,C 2 =200pF) 



Average Temperature Coefficient of 
Input Offset Voltage 
(R g = 50O, T A = 0"C to +75 "C) 
(R s <10kn, T A .0°Cto+75°C) 



DC Power Dissipation 
(Power Supply = ±15 V, V t = 0) 



Positive Supply Sensitivity 
(V~ constant) 



Negative Supply Sensitivity 
(V + constant) 



Symbol 



*VOL 



dV out /dt © 



dV out /dt ® 



pd 

dV out /dt ® 



Min 



±12 
±10 



Typ 



Max 



±14 
±13 



1.5 

2.0 



0.5 
0.75 
0.75 



7.5 
10 



0.8 

0.30 
12 

0.6 
0.34 
1.7 

2.2 
1.3 

0.25 



3.0 
6.0 



® dV out /dt " Slew Rate 



Unit 



peak 



peak 



MA 



"A 



(is 

(IS 

V/us 

MS 

MS 

V/ms 

MS 

MS 

V/ms 



MV/ C 



MV/V 



uV/V 
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WIDEBAND DC AMPLIFIER 

MCI 712 



OPERATIONAL AMPLIFIERS 



. . . designed for use as an operational am- 
plifier utilizing operating characteristics 
as a function of the external feedback 
components. 



^ 



Lead 4 connected to case 



CASE 96 

(TO-99) 

"G" SUFFIX 



CASE 72 

(TO-91) 

•F" SUFFIX 



Typical Amplifier Features: 

• Open Loop Gain AyOL = 3600 typical 

• Low Temperature Drift - ±2.5 juV/°C 

• Output Swing — ±5.3 V typical @ 
+12 V and -6.0 V Supplies 

• Low Output Impedance — 

z out = 20 ° onms typical 



MAXIMUM RATINGS (T A = 25°C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 
(Total between V + and V" terminals) 


[Vi-r-lv-l 


21 


Vde 


Differential Input Signal 


V. 
in 


±5.0 


Volts 


Common Mode Input Swing 


CMV. 

in 


+1.5 
-6.0 


Volts 


Peak Load Current 


J L 


50 


niA 


Power Dissipation (Package Limitation) 

Metal Can 

Derate above T. = 25°C 
A 

Flat Package 

Derate above T. = 25° C 
A 


P D 


680 
4.6 

500 
3.3 


mW 

mW/°C 

mW 
mW/°C 


Operating Temperature Range 


T A 


-55 to +125 


°C 


Storage Temperature Range 


stg 


-65 to +150 


°C 



PIN CONNECTIONS 


Schematic 


A B C E F G H 


"G" Package 


12 3 4 5 6 7 8 


"F" Package 


2 3 4 5 6 7 8 10 



CIRCUIT SCHEMATIC 



EQUIVALENT CIRCUIT 



GROUND 
AO- 




LEAD / EXTERNAL 
F > FREQUENCY 
— O ( COMPENSATION 



NON-INVERTING 
INPUT 




I 
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MC1712 (continued) 



ELECTRICAL CHARACTERISTICS <T A = 25'C unless otteraise noted) 



Characteristic Definitions ® 


Characteristic 


Symbol 


Mirt 


Typ 


Max 


Unit 


c 




Avoi = — 

ei. 


Open Loop Voltage Gain R L = 100 kn 

(V + =^6. OVdc, V" = -3.0Vdc, 

(V =±2.5V) 
1 Out .' 

(V + = 12 Vdc, V" = -6.0 Vdc, 

V out = ,5.0 V) 
(V + = 12 Vdc, V" =-6.0 Vdc, 

V out =t 5.0 Vdc, T A =-55, +125°C) 
(V + = 6. Vdc, V" = -3. Vdc, 

V our ±2.5V, T A = -55to+125°C) 


A VOL 


600 

2500 
2000 
500 


900 
3600 


1500 
6000 

7000 
1750 


V/V 


I 


Output Impedance 
(V + =6.0 Vdc, V" = -3.0 Vdc, f = 20 Hz) 

(V + = 12 Vdc, V- = -6. Vdc, £ = 20 Hz) 


Z . 
out 


- 


300 
200 


700 
500 


ohms 


I 


Z..-* 


Cut 

I 


r^ 


(V + = 6.0 Vdc, V" = -3.0 Vdc, f = 20 Hz) 
(V + = 6.0 Vdc, V- = -3.0 Vdc, t = 20 Hz, 
T A = -55°C, +125°C) 

(V + = 12 Vdc, V" = -6. Vdc, 1 = 20 Hz) 
(V + = 12 Vdc, V- = -6.0 Vdc, f = 20 Hz, 
T A = -55°C, +125°C) 




22 

8.0 
16 

6.0 


70 
40 


- 


k onms 


c 


C 




"\ A +v 


Output Voltage Swing 
(V + =6.0 Vdc, V" = -3.0Vdc,R, = 100 kO) 
(V + = 12 Vdc, V" = -6.0 Vdc,R = 100 kn) 

(V* = +6.0 Vdc, V" =-3.0 Vdc, R, = 10 kfl] 
(V + = +12 Vdc, V" = -6. Vdc, R, = 10 kfl| 


V ( 

out 


±2.5 
±5.0 

±1.5 
±3.5 


±2.7 
±5.3 

± 2.0 
±4.0 


'- 


peak 




fe) 


^-^G° 0V -vW 


± B 


l^> T 


= Avcm - 




Input Common Mode Voltage Swing 
(V + =6.0 Vdc, V- = -3.0 Vdc) 

(V + = 12 Vdc, V" = -6.0 Vdc) 


CMV. 
in 


+0.5 
-1.5 
+0.5 
-4.0 


: 


'- 


V . 
peak 


1 Ky- 






*.., 




B 

CM„i 


Avot 


Common Mode Rejection Ratio 
(V + = 6. Vdc, V" = -3. Vdc, f s 1. kHz) 
<V + = 12Vdc. V- = -6.0Vdc, fU.OkHz) 


™rej 


80 
80 


100 
100 


- 


dB 


. c— " C 






Input Bias Current 

T A =25°C 

(V + = 6.0 Vdc, V" = -3.0 Vdc) 
. _ 1 2 (V + = 12 Vdc, V" = -6.0 Vdc) 

\> 2 T = -55°C 

A 

(V + = 6.0 Vdc, V" = -3. OVdc) 
(V+ = 12 Vdc. V- = -6.0 Vdc) 


'b 


1 


1.2 
2.0 

2.5 
4.0 


3.5 
5.0 

7.5 
10 


M A 










lr 


-»-' — ' G 


B 




1: C 

li C 


„ C 


^ 


Input Offset Current (I. = I, - IJ 

r v 10 1 2' 

(V + =6.0 Vdc, V = -3. Vdc) 

(V* =6.0 Vdc, V" = -3.0 Vdc, T = 

-55tO+125°C) A 
(V+ = 12 Vdc, V" = -6.0 Vdc) 
<V + = 12 Vdc, V" = -6.0 Vdc, T = 

-55 to +125° C> A 


I. 


" 


0.1 
0.2 


0.5 

1.5 
0.5 

1.5 


uA 




e 





c 






Input Offset Voltage R_ = 2. kn 

(V+ = 6. Vdc, V- = -3. Vdc) 

(V + = 6. Vdc, V- = -3. Vdc, T = 

-55"C, +125°C) A 
(V+ = 12 Vdc, V- = -6.0 Vdc) 
(V + = 12 Vdc, V = -6.0 Vdc, T - 

-55°C, +125°C) 


V. 

10 


" 


1.3 
1.1 


3.0 

4.0 
2.0 

3.0 


mV 










*" — " G 


i B 




V... - 






D— 








Step Response 

y V+ = 1 2 Vdc, V- = -6. Vdc \ 

1 Gain = 100, V. =1.0 mV, J 

'in 1 

< R x = 1. kn, R 2 = 100 kn, / 

1 C„ = 50 pF, R, = «, C, = open ) 

/V + = 12 Vdc, V- = -6.0 Vdc \ 
iGain = 1.0, V. = 10 mV, / 
I ' in ' I 

j r =10 kn, r„ = io kn, ( 

\C X =0. 01 /jF, Rg = 20n, C 2 = open ) 


V 

V 


- 


20 
10 

10 

12 

10 
25 

16 

1.5 


40 
30 

50 
120 


% 
ns 

ns 

V/ns 

% 
ns 

ns 

V/ns 


50%- 

10%= 
e-f 90% 




— t M 

p50% 


VW ■ 




G 


SLEW RATE"^**\ V " 


i! 


Ci < 


00kL> 
00 pF 




Average Temperature Coefficient of 
Input Offset Voltage R = 50 12 
(T A = +25 to +125°C) 
(T A = -55 to +25"C) 


TC V,o 


" 


2.5 
2.0 


" 


l±V/°C 


Average Temperature Coefficient 
Input Offset Current 
(T =+25°C to +125°C) 

(T A = -55 to +25°C) 


TC «o 


" 


0.05 
1.5 


" 


nA/°C 


DC Power Dissipation 
(V out =0, V + = 6. Vdc, V" = -3.0 Vdc) 

(V out = °' v+ = 12 Vdc < v " ■ -6-0 Vdc) 


P D 


" 


17 
70 


30 
120 


raw 




c 


, *"--*^F > 


f V * SENSITIVITY = S 
">— — » V oul 


Positive Supply Sensitivity 
(V" constant = -6.0 Vdc, 
V + = 1 2 Vdc to 6. Vdc) 


S+ 


" 


60 


200 


vv/v 






Negative Supply Sensitivity 
(V + constant = 12 Vdc, 
V- =-6.0 Vdc to -3.0 Vdc) 


S" 




60 


200 


!iV/V 








f B 


°° s -«,< 





(l) All definitions imply linear operation. (2) dV ./dt = Slew Rate 
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MC1712 (continued) 



4500 



2500 



TYPICAL OUTPUT CHARACTERISTICS 

V+ - 12 Vdc, V- - -6.0 Vdc, T A = 25°C 

FIGURE 1- OPEN LOOP GAIN versus 



POWER SUPPLY VARIATIONS 











V- = -7.0 V 
V- = -6.0 V 

V- = -5.0 V 













11 12 13 14 

V+, POWER SUPPLY VOLTAGE (VOLTS) 



3 

2 40 



FIGURE 2 - OPEN LOOP VOLTAGE GAIN 
versus FREQUENCY 









i i mm 
:, = o r, = 


-o 1 1 


1 in i i ii II 

-iC, = 430 pF 

R, = 390 a III 
JJc, - 1500 pF II 

: ttiii - 150 a It 

ftUnC, =0.01 /iF 
/|Mi = 22S2 
























1 




1_*_ 




J 


e s< rzr^ e °"* 


x 

IIIII 


ill nun 




s( 




J 



10 k 20 k 50 k 100 k 1.0 M 

f, FREOUENCY (Hz) 



10 M 



100 M 



FIGURE 3- VOLTAGE GAIN versus FREQUENCY 



40 

30 

I 20 

2 
C5 

g 10 

o 
i ° 

-10 

-20 



■ 1 1 

R, = 100 


1 

k, R 


— 

2 = 


1 1 

1.0 k 


m 1 

r 3 - 390 a 


i 

C = 


— 
430 


i 

PF 








S N 






















































I | 










R, = 


= 10 


l, R 2 


" 


1.0 k, 


Rj - 150 & ( 


i = 


500 


pF 








N 


S 






Ri Rz < C 


Pv 




































k 




Ri 


-1.0 


k, R 




1.0 k, 


Rs = 22 Q, C 


= 


01 


J 








y v 


s s 






Ri + Ri 1 £ Rj 






































— 








t~t 





1.0 2.0 5.0 10 

f, FREQUENCY (MHz) 



100 



L 10.0 

8.0 
6.0 
4.0 
2.0 



FIGURE 4 - MAXIMUM OUTPUT SWING 
versus FREQUENCY 



1 






Curve 


Avol R 


ffii R2(n> 


Run) 


C, (pF) 


^T~ 




1 


1 


100 10 


k 1.0k 


390 


430 


Curve 2 




\ 


2 


10 1 


Ok 1.0 k 


150 


1500 





— 


\ 


\ 


3 


1.0 1 


Ok 1.0k 


22 


0.0 1 (iF 






s 


V ^ 


l 






R2 


Ri 










\ 


\ 






,"n * 










s 








R.R* i TC, 
Ri+R;f RjI 
















Curve 3 














































r 






















X 



0.1 0.2 0.5 1.0 

f, FREQUENCY (MHz) 



2.0 



100 



FIGURE 5 - OUTPUT VOLTAGE SWING 
versus LOAD RESISTANCE 
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T 
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B 
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y 






0- 






























-6.0 Vdc 








\ 






llll 1 Ml MHII 
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I 



100 k 
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MC1712 (continued) 



FIGURE 6 -INPUT BIAS CURRENT 
versus TEMPERATURE 



FIGURE 7 -INPUT OFFSET CURRENT 
versus TEMPERATURE 
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n 
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V,-3.( 


VSuppI 
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-60 -40 -20 +20 +40 +60 +80 +100 +120 +140 
T A , AMBIENT TEMPERATURE (°C> 

























0.6 
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\ +12 V, - 


6.0 V Supplies 












0.2 










































n 






+6.0, -3.0 V Supplies 











-60 -40 -20 +20 +40 +60 +80 +100 +120 +140 
T A , AMBIENT TEMPERATURE l°C) 



FIGURE 8 -INPUT OFFSET VOLTAGE 
versus TEMPERATURE 



FIGURE 9 -OUTPUT NOISE VOLTAGE 
versus SOURCE IMPEDANCE 
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WIDEBAND DC AMPLIFIER 

MC1712C 



OPERATIONAL AMPLIFIERS 



. . . designed for use as an operational 
amplifier utilizing operating character- 
istics as a function of the external feed- 
back components. 



fi 



Lead 4 connected 
to case 



CASE 96 

(TO-99) 

'G" SUFFIX 



CASE 72 

(TO-91 ) 

"F" SUFFIX 



40 



CASE 93 

(TO-116) 

"P" SUFFIX 



Typical Amplifier Features: 

• Open Loop Gain AyOL = 3400 typical 

• Low Temperature Drift — ±5.0 juV/°C 

• Output Voltage Swing — ±5.3 V typical 
@ +12 V and -6.0 V Supplies 

• Low Output Impedance — Z out = 200 
ohms typical 



MAXIMUM RATINGS (T A = 25*C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 
(Total between V + and V~ terminals) 


KHv-| 


21 


Vdc 


Differential Input Signal 


V in 


±5.0 


Volts 


Common Mode Input Swing 


CMV in 


+1.5 
-6.0 


Volts 


Peak Load Current 


J L 


50 


mA 


Power Dissipation (Package Limitation) 
Metal Can 

Derate above 25°C 
Flat Package 

Derate above 25°C 
Plastic Package 

Derate above 25"C 


P D 


680 
4.6 
500 
3.3 
400 
3.3 


mW 

mW/°C 
mW 
mW/°C 
mW 

mW/'C 


Operating Temperature Range* 


T A 


to +75 


°C 


Storage Temperature Range 
Metal Can and Flat Package 
Plastic Package 


T stg 


-65 to +150 
-55 to +125 


°c 



* For lull temperature range (-55°C to +125°C) and characteristic curves, see 
MC1712 data sheet. 



CIRCUIT SCHEMATIC 



EQUIVALENT CIRCUIT 




lead) external 
_l_ } frequency 
lag i compensation 



INVERTING 

INPUT Co 

NON-INVERTING 

INPUT 



3 OUTPUT 



NON-INVERTING- 



PIN CONNECTIONS 


Schematic 


A 8 C D E F 


G H 


"G" Package 


12 3 4 5 6 


7 8 


"F" Package 


2 3 4 5 6 7 


8 10 


"P" Package 


3 4 5 6 * 9 10 


12 13 



" Pin 7 is electrically connected 
to substrate and to V - 



LEAD 




I 
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MC1712C (continued) 



ELECTRICAL CHARACTERISTICS (T A = 25' , Cuniess otherwise noted) 



Characteristic Definitions © 



Characteristic 



Symbol 



Min 



Typ 



Open Loop Voltage Gain R L = 100 kSi 
(V + = 6.0 Vdc, V" = -3.0 Vdc. 

V = t 2. 5 V) 
out 

-6.0 Vdc, 




(V + = 12 Vdc, V* 
V out = ± 5.0V) 

(V + = 12 Vdc, V 
V n „. = ± 5. Vdc 



6.0 Vdc, 

' A = 0, + 75°C) 
(V T = 6.0 Vdc, V" - -3.0 Vdc. 
V 0U t=±2.5V, T A =0, +75°C) 



1500 
400 



Output Impedance 



6000 
7000 
1750 



(V+ = 6""o"vdc™V- = -3. Vdc, f = 20 Hz) 
(V + = 12 Vdc, V- = -6.0 Vdc, f =20 Hz) 



Input Impedance 
(V- = 6.0 Vdc, V" = -3.0 Vdc, f = 20 Hz) 
(V+ = 12 Vdc, V = -6. Vdc, f = 20 Hz) 




Output Voltage Swing ■ 
(V + = 6.0 Vdc, V= -3.0Vdc,R L ^ 100 kfl) 
(V + = 12 Vdc, V" = -6.0 Vdc, R = 100 kQ) 



(V = +6.0 Vdc, 
(V' = +12 Vdc, \ 



-3.0 Vdc, R L = 10 kQ) 
-6.0 Vdc, R = lOkfl) 




Input Common Mode Voltage Swing 
(V + = 6. Vdc, V" = -3. Vdc) 



(V+ = 12 Vdc, V" 



Common Mode Rejection Ratio 
<V + = 6.0 Vdc, V" = -3.0 Vdc, f s 1.0 kHz) 
(V+ - 12 Vdc, V = -6.0 Vdc, f *■ 1.0 kHz) 



Input Bias Current 




T. =25°C 



(V + = 6.0 Vdc, V" = -3.0 Vdc) 
(V + * 12 Vdc, V" - -G. Vdc) 

T. = 0°C to +75°C) 
(V + = 6. Vdc, V = -3. Vdc) 
(V+ = 12 Vdc, V- = -6. Vdc) 

T. = 0°C to +75°C) 



2.5 

4.0 




Input Offset Current (I. 
(V + = 6. Vdc, V" = -3. Vdc) 
(V + = 6. Vdc, V" = -3. Vdc, 

0"C to +75"C) 
(V + = 12 Vdc, V" = -6.0 Vdc) 
(V + = 12 Vdc, V" = -6.0 Vdc, ' 

Q-C to +75"C) 



V 



2.5 
2.0 




Input Offset Voltage 


R= 2.0 k 


(V + = 6.0 Vdc, V- 


-3.0. Vdc) 


(V+ = 6.0 Vdc, V- 


-3. Vdc, ' 


0"C to +75°C) 




(V+ = 12 Vdc, V- = 


-6.0 Vdc) 


(V + = 12 Vdc, V" = 


-6.0 Vdc, T 


V C to *75"C) 





6.0 

7.5 



io%-f — r, c I r-^ " 

f\ I O-Wlr-i- ^-- 




Step Response 

V + = 12 Vdc, V- - -6.0 Vdc 
Gain = 100, V. =1.0 mV, 
R = 1.0 k!I, R = 100 kn, 
C. = 50 pF, R 3 = «, Cj = open 
V + = 12 Vdc, V- = -6.0 Vdc 
Gain = 1.0, V. = 10 mV, 

R = 10 kS3, R. = lOkfi, 

C- = 0. 01 fiF, R, = 20fi, C„ = open . 



l pd ^ 

«v ,/dt@ 



dv ou ,/dt@ 



V/us 

% 



Average Temperature Coefficient of 
Input Offset Voltage R,^ = 50 fi 

(T. = 0, +75°C) ' 



Average Temperature Coefficient 
Input Offset Current 
(T =+25°C to +75°C) 
(T. = Ota +25"C) 



DC Power Dissipation 

(V ou( = 0, V+ = 6.0 Vdc, V" = -3.0 Vdc) 
(V = 0, V* = 12 Vdc, V" = -6.0 Vdc) 




Positive Supply Sensitivity 
<V" constant = -6. Vdc. 
V* = 12 Vdc to 6.0 Vdc) 



Negative Supply Sensitivity 
(V + constant =12 Vdc, 
V- = -6.0 Vdc to -3.0 Vdc) 



(T) All definitions imply linear operation. 



dV ./dt = Slew Rate 
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EMITTER COUPLED AMPLIFIER 

MC1110 



Typical Amplifier Features: 

• DC — 300 MHz Performance 

• Intended for IF and RF Applications 

• 26 dB typ. Gain at 100 MHz 

• High Stability Through Low Internal Feedback 



HIGH FREQUENCY AMPLIFIERS 




MAXIMUM RATINGS (T A = 25"C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v cc 


10 


Vdc 


Power Supply Voltage 


V EE 


14 


Vdc 


Total Power Dissipation 
(Derate 5 mW/°C above T A = 25°C) 


P D 


0.5 


Watt 


Operating Temperature Range 


T i 


-55 to+125 


°C 


Storage Temperature Range 


T stg 


-65 to+200 


°C 


Maximum Input Level (RMS) 


Vm 


2 


V (RMS) 



CIRCUIT SCHEMATIC 



+Vcc e„ u , 
30 Q' 



\ 



\ 



/ 

,; i/ 



\ 



\ 




\ 



CIRCUIT DESCRIPTION 



*T^ 



/"CAN" 



/ 



/ 



CIRCUIT OPERATION 

The input terminal (Pin 1) of the device should be DC 
ground for optimum DC operating point. Pin 3 is to be sup- 
plied with a posifive voltage (V C c) for transistor collector 
and Pin 5 with a negative voltage (V EE ) to supply emitter bias 
current. AGC may be accomplished by variation of V EE . 
The output of the circuit (Pin 7) should be operated at the 
same DC potential as is Pin 3. Pin 9 should be AC and DC 
grounded. Resistor R e is a diffused silicon resistor, and C t is 
a silicon oxide capacitor. 



I 
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MC1110 (continued) 



ELECTRICAL CHARACTERISTICS 



(at Ta = 25°C unless otherwise noted) 



Characteristic 


Symbol 


Mln 


Typ 


Max 


Unit 



DC CHARACTERISTICS 



Input Leakage Current 

(V 3 = 5 Vdc; 15, I 7 , I 9 = 0) 


h 


... 


... 


10 


nAdc 


Output Leakage Current 
(V 7 - 5 Vdc; I lf I3, Ig = 0) 


% 





... 


10 


nAdc 


Operating Current 
(V cc = 5 Vdc, V EE =-4.7 Vdc, V ta = 0) Figure 1 


•CT 


3.8 


4 


4.2 


mAdc 


Input Operating Current 
V cc = 5 Vdc, (V EE =-10 Vdc, V m = 0) Figure 1 


h 








250 


uAdc 


Reference Operating Current 
V cc = 5 Vdc, (V EE = -10 Vdc, Vjn = 0) Figure 1 


h 








250 


uAdc 


Current Balance 
V cc = 5 Vdc, (V EE = -10 Vdc, V in = 0) Figure 1 
V cc = 5 Vdc, 1T EE =-4.7 Vdc, V in = 0) Figure 1 


h/h 


0.90 
0.90 


... 


1.10 
1.10 


— 


Large Signal Transconductance 
(V CC - 5 Vdc, V EE = -4 Vdc, AV in = 50 mV) 


G 21 


26 


28 





m-mhos 



SMALL-SIGNAL CHARACTERISTICS 



Small Signal Current Gain 
(V cc - 5 V, I E = -4 mA, f = 100 MHz) 


h 21 


6.0 


9.0 


... 


— 


Short Circuit Admittances 

(V C C - 5 v > V EE - " 4V > f = K" 1 MHz ) Figure 2 
Input Admittance 
Reverse Transfer Admittance 
Forward Transfer Admittance 
Output Admittance 


inn 

IH2I 
17211 
l y 22l 


... 


2.0 

0.064 

16.3 

1.2 


... 


m-mhos 


Transducer Power Gain 
(V C C = 5V > V EE = " 4V ' ' = 10 ° MHz > BW = 3 MHz ) Figure 20 
(V C c - 5V, V EE = -4V, f = 200MHz, BW = 6 MHz) Figure 21 


G T 


22 
15 


26 
18 


— 


dB 


Noise Figure 
(V CC = 5V, V EE = -4V, f .100 MHz., H g = B so ) 


NF 





4 


6 


dB 



FIGURE 1 -DC CHARACTERISTICS TEST CIRCUIT 



I 



'C— *o- 



,o^Ji 



-8. 



FIGURE 2 - SHORT CIRCUIT ADMITTANCE TEST CIRCUIT 
(GENERAL RADIO 1607 A BRIDGE) 



INPUT 



2 



3Q- 



I 



Memo 



••s'fT 



1 RFC (GR 1607 BRIDGE BIAS FILTER) 



ni 



OUTPUT 
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MC1110 (continued) 




5.0 10 20 40 60 100 200 400 1000 
f, FREQUENCY (nc) 

INPUT ADMITTANCE versus FREQUENCY 
FIGURE 3 



G,„B„ 
0.7 

1 0.6 



t 03 























I! 




V CB = 5.0 VOLTS 
U = 4.0 mA 














f 




















/ 




















in 


V 




















/ 
























R, 


~, 0_. 

























0.1 
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REVERSE TRANSFER ADMITTANCE versus FREQUENCY 
FIGURE 6 
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FIGURE 4 
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FIGURE 7 
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INPUT ADMITTANCE versus EMITTER CURRENT 
FIGURE 5 
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FIGURE 8 
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MC1 110 (continued) 




1.0 5.0 10 20 40 60 100 200 400 1000 
1, FREQUENCY (mc) 

FORWARD TRANSFER ADMITTANCE versus FREQUENCY 
FIGURE 9 
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j .... 
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7.0 



6.0 , 
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OUTPUT ADMITTANCE versus FREQUENCY, 
FIGURE 12 
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FIGURE 10 
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FIGURE 13 
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FIGURE 11 
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FIGURE 14 
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MC1110 (continued) 




100 200 400 600 8001000 2000 

R s , SOURCE RESISTANCE (OHMS) 
100 MG NOISE FIGURE VS. SOURCE RESISTANCE 

FIGURE 15 
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FIGURE 16 
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FIGURE 17 
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FIGURE 19 
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^ 
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^-^ 


7 
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MC1110 (continued) 



■ > +v c , 



jr> 



(ft -j* bypass 
' "H 1 

^ M . if T T o 





°T~T — *" _Vk 



BYPASS 



COMPONENT VALUES 

C„ C t VARIABLE CERAMIC CAPACITOR 
VARIABLE CERAMIC CAPACITOR 
VARIABLE CERAMIC CAPACITOR 
FIXED MICA CAPACITOR 
FEED THROUGH CAPACITORS 
CAPACITORS, DISC CERAMIC 



C, 

c< 

C» C 5 

FT ALL 

Bypass 

L, 

L, 

V cc = 5.0 Vdc 

V« = -4 VOLTS 



9-35 m \ 

5.5-18 „„f 

2-8 ppi 

50 ftuf 

1200 p/if 

0.1 ^f, 75 Vdc 



INPUT INDUCTOR, 0.15 #h Q > 50 
OUTPUT INDUCTOR, 0.25 juh Q > 50 



FIGURE 20 - 100 MC POWER GAIN TEST SET 



+v cc O 




R s = 50 Jl 



COMPONENT VALUES 

C,,C 4 VARIABLE CERAMIC C4PACIT0R 
C„ C, VARIA8LE CERAMIC CAPACITOR 
C s FIXED MICA CAPACITOR 

FT ALL FEED THROUGH CAPACITORS 
BYPASS CAPACITORS, DISC CERAMIC 
L, INPUT INDUCTOR 

L, OUTPUT INDUCTOR 

RFC JEFFERS MOLDEO CHOKE 

Vcc= 5.0 Vdc 
V K = -4 VOLTS 



5.5-18 w f 

2-8 py} 

300 n/if 

1200 MM f 

0.1 p}. 75 Vdc 

30 nhy > 100, 2T #16 AWG Vt" FORM 

50 nhy Q > 100, 4T #16 AWG Vt" FORM 

0.68 «h 



FIGURE 2 1 - 200 MC POWER GAIN TEST SET 
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VIDEO AMPLIFIER 

MC1510 

MCI 509 



HIGH FREQUENCY AMPLIFIERS 



. . . designed for use as a high-frequency 
differential amplifier with operating char- 
acteristics that provide a flat frequency 
response from dc to 40 MHz. 

Typical Amplifier Features: 

• High Gain Characteristics 

Ay = 93 typical 

• Wide Bandwidth — dc to 40 MHz 

• Large Output Voltage Swing — 

4.5 V p-p typical @ ±6.0 V Supply 



• Low Output Distortion 
THD £ 1.5% 



Lead 4 connected to case 

CASE 96 

(TO-99) 

MC1510G 



MAXIMUM RATINGS (Ta = 25'C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v + 

V" 


+8.0 
-8.0 


Vdc 
Vdc 


Differential Input Signal 


V. 
in 


±5.0 


Volts 


Common Mode Input Swing 


CMV. 

in 


±6.0 


Volts 


Load Current 


\ 


10 


roA 


Output Short Circuit Duration 


's 


5.0 


S 


Power Dissipation (Package Limitation) 

Metal Can 

Derate above T A = 25° C 

Flat Package 

Derate above T. = 25° C 
A 


P D 


680 
4.6 
500 
3.3 


mW 
mW/°C 

raW 
mW/°C 


Operating Temperature Range 


T A 


-55 to +125 


•c 


Storage Temperature Range 


stg 


-65 to +150 


°c 



CASE 73 

(TO-90) 

MC1510F 

MC1509F 



CIRCUIT SCHEMATIC 



EQUIVALENT CIRCUIT 




PIN CONNECTIONS 


Schematic 


ABODE 


F 


G 


H 


MC1510G 


12 3 4 5 


6 


7 


8 


MC1510F 


10 9 1 — 4 


5 


7 


8 


MC1509F 


13 5 — 6 


7 


9 


10 




I 
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MC1510, MC1509 (continued) 



ELECTRICAL CHARACTERISTICS (V* = + 6 Vdc. V- = - 6 Vdc, T» = 25-C unless otherwise noted) 



| 



Characteristic Definitions 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


■ _ e -» 


Single Ended Voltage Gain 


A V(se) 


75 


93 


110 


- 


A 


r~-^ G 


Output Impedance 
(f = 20 kHz) 


Z . 
out 


_ 


35 




n 


^p 




Input Impedance 
(f = 20 kHz) 


Z. 

in 


- 


6.0 


• - 


kfi 




Bandwidth (-3. dB) 


BW 


- 


40 


- 


MHz 


A 

+ c 


*"*■""■ 


G 


Output Voltage Swing 
<R L = 5.0k«, f = 100 kHz) 


V , 
out 


» 


4.5 


- 


Vp-p 


"> "v-Q^L 


E i e 6Dl 


Single Ended Output Distortion 
(e. < 0. 2% Distortion) 


THD 


- 


1.5 


5.0 


% 


r— ^=^r- 




Input Common Mode Voltage Swing 


CMV. 
in 


- 


.±1.0 


" 


V , 
peak 


4 ^,l 


Common Mode Voltage Gain 
(R L = 5 ktt, e. = 0. 3 V rms, f = 100 kHz) 

Common Mode Rejection Ratio 


AVCM 

CM . 
rej 


-30 


-45 
-85 


- 


dB 


*" \J C 
CM,, 


U ^ E «VCM - fr 
= ^vCM ^~ AvOL 




A 


^ 


G 


Input Bias Current 

/ r i + h\ 

1 I b = — j — 1 Differential Output = 


"b 


- 


20 


80 


ma 






> ! 




C 


I — "" e" 


, 


^ 


U-- E 


Input Offset Current 

"io^i-y 


i. 

io 


- 


3.0 


20 


uA 








c 




A 


i-. G 


Output Offset Voltage 

Differential Mode (V. = 0) 
in 

Common Mode (Differential Output = 0) 


V out(DM) 
V out(CM) 


2.6 


0.5 
3.1 


1.3 
3.5 


Vdc 






^^-^— o 




+ c 


e; n 


/ \ 


t 

i 5.0 mV 

\ I 


Step Response 


'pd 

t 

r 


- 


9.0 
9.0 
9.0 


12 
12 


ns 


— ' 






*-t| 




P 








50° 


1 




32 . 






r 




A 












G 


Input 


30S c r 


^> 

^-—^ o 

--^ E 




Average Temperature Coefficient of 

Input Offset Voltage 

(R g = 5011, T A = -55°C to +125°C) 
(R g s 10 kO, T A = -55"C to +125°C) 


TC Vio 


- 


3.0 
6.0 


- 


uV/°C 


DC Power Dissipation 
(Power Supply = ± 6. V) 


P D 


- 


150 


220 


mW 




A 


-■ G 

^ O 


Input Noise Voltage 
(f = 5. Hz to 10 MHz) 


V 
n 


- 


4.5 


- 


MV 








C 




E 
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MC1510, MC1509 (continued) 



FIGURE 1 -VOLTAGE GAIN versus FREQUENCY 



FIGURE 2 -VOLTAGE GAIN versus SUPPLY VOLTAGE 
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FIGURE 3 - VOLTAGE GAIN versus TEMPERATURE 



FIGURE 4 - LIMITING CHARACTERISTICS 
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MC1510, MC1509 (continued) 



FIGURE 5 - DC OUTPUT VOLTAGE versus TEMPERATURE 



FIGURE 6- INPUT BIAS CURRENT versus TEMPERATURE 
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FIGURE 7 - POWER DISSIPATION versus SUPPLY VOLTAGE 



FIGURE 8 - INPUT NOISE VOLTAGE versus SOURCE IMPEDANCE 
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RF-IF AMPLIFIER 

MC1550G 



HIGH FREQUENCY AMPLIFIERS 



... a versatile, common-emitter, common- 
base cascode circuit for use in communications 
applications. 



Typical Amplifier Features: 

• Constant Input Impedance over entire AGC 
range 

• Extremely Low y-|2 ~ 0.001 mmho 

• High Power Gain - 30 dB @ 60 MHz 
(0.5 MHz BW) 

• Good Noise Figure - 5.0 dB @ 60 MHz 

• High Voltage-Gain— Bandwidth Product — 
2.0 GHz 




Lead 7 connected to case 
CASE 71 



MAXIMUM RATINGS (Ta = 25X unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage, Pin 9 


v+ 


20 


Vdc 


AGC Supply Voltage 


V 
AGC 


20 


Vdc 


Differential Input Voltage, Pin 1 to Pin 4 
( R„ = 500 ohms) 


V. 
in 


±5 


V(RMS) 


Power Dissipation (Package Limitation) 
Derate above 25°C 


P D 


680 
4.6 


mW 
mW/°C 


Operating Temperature Range 


T A 


-55 to +125 


°C 


Storage Temperature Range 


stg 


-65 to +150 


°C 



CIRCUIT SCHEMATIC 



CIRCUIT DESCRIPTION 



10 OH 




The MCI 550 is built with monolithic fabrication techniques 
utilizing, diffused resistors and small-geometry transistors. 
Excellent AGC performance is obtained by shunting the signal 
through the AGC transistor Q, maintaining the operating point 
of the input transistor Q,. This keeps the input impedance 
constant over the entire AGC range. 

The amplifier is intended to be used in a common-emitter, 
common-base configuration (Q, and Q 2 ) with Q s acting as an 
AGC transistor. The input signal is applied between pins 1 and 
4, where pin 4 is ac-coupled to ground. DC source resistance 
between pins 1 and 4 should be small (less than 100 ohms). 
Pins 2 and 3 should be connected together and grounded. Pins 
8 and 10 should be bypassed to ground. The positive supply 
voltage is applied at pin 9 and at higher frequencies, pin 9 
should also be bypassed to ground. The output is taken be- 
tween pins 6 and 9. The substrate is connected to pin 7 and 
should be grounded. AGC voltage is applied to pin 5. 



I 
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MC1550G (continued) 



ELECTRICAL CHARACTERISTICS <v = +6 vdc. t* = 25-0 



Characteristic 


Conditions 


Figure 


Symbol 


Min 


Typ 


Max 


Unit 


DC CHARACTERISTICS 


Output Voltage 


V AGC = 0VdC 
V AGC " * Vdc 


l 


v . 

out 


3.80 
5.90 


— 


4.65 
6.00 


Vdc 


Test Voltage 


V AGC- 0VdC 
V AGC = * Vdc 


l 


v 8 


2.85 
3.25 


~ 


3.40 
3.80 


Vdc 


Supply Drain Current 


V AGC-° VdC 
V AGC=* Vd<! 


l 


*d 


— 




2.2 
2.5 


noAdc 


AGC Supply Drain Current 


V AGC- 0Vdc 
V AGC- rtVdc 


l 


: AGC 


— 


— 


-0.2 
0.18 


mAdc 


SMALL-SIGNAL CHARACTERISTICS 


Small- Signal Voltage Gain • 


f = 500 kHz 


2 


*v 


22 


- 


29 


dB 


Bandwidth 


-3. dB 


2 


BW 


22 


— 


— 


MHz 
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FIGURE 1 - DC CHARACTERISTICS TEST CIRCUIT 



FIGURE 2 - VOLTAGE GAIN AND BANDWIDTH TEST CIRCUIT 
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FIGURE 3 - POWER GAIN TEST CIRCUIT @ 60 MHz 



FIGURE 4 - DRAIN CURRENT TEMPERATURE CHARACTERISTICS 
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MC1550G (continued) 



FIGURE 5 - INPUT RESISTANCE AND CAPACITANCE 
versus FREQUENCY 



FIGURE 6 - INPUT RESISTANCE AND 
CAPACITANCE versus AGC VOLTAGE 
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FIGURE 7 - OUTPUT RESISTANCE AND CAPACITANCE 
versus FREQUENCY 
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FIGURE 8 - OUTPUT RESISTANCE AND 
CAPACITANCE versus AGC VOLTAGE 
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FIGURE 9 - FORWARD TRANSFER ADMITTANCE 
versus FREQUENCY 



FIGURE 10-FORWARD TRANSFER ADMITTANCE 
versus AGC VOLTAGE 
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MC1550G (continued) 



_ 25 

ca 

z 

3 20 
oc 

£ 15 

LU 

o 

=1 
o 

1 10 



FIGURE 1 1 - MAXIMUM TRANSDUCER POWER GAIN 
versus FREQUENCY 
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FIGURE 12 - TRANSDUCER POWER GAIN 
versus TEMPERATURE 
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FIGURE 13 - TRANSDUCER POWER BANDWIDTH versus AGC VOLTAGE 
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FIGURE 14 - NOISE FIGURE AND OPTIMUM SOURCE RESISTANCE 
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FIGURE 15 - NOISE FIGURE versus SOURCE RESISTANCE 
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VIDEO AMPLIFIER 

MC1552G 
MC1553G 



HIGH FREQUENCY AMPLIFIERS 



... a three-stage, direct-coupled, common-emitter cascade 
incorporating series-series feedback to achieve stable volt- 
age gain, low distortion, and wide bandwidth. Employs a 
temperature-compensated dc feedback loop to stabilize 
the operating point and a current-biased emitter follower 
output. I ntended for use as either a wide-band linear am- 
plifier or as a fast rise pulse amplifier. 

Typical Amplifier Features: 

• High Gain - 34 dB ±1.0 dB (MC1552) 

52dB±1.0dB (MC1553) 

• Wide Bandwidth - 40 MHz (MC1552) 

35 MHz (MC1553) 

• Low Distortion - 0.2% at 200 kHz 

• Low Temperature Drift - ±0.002 dB/°C 




Lead 6 connected to case 
CASE 71 



MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) 



Rating 


Symbol 


L Value 


Unit 


Power Supply Voltage, Pin 9 


v + 


9 


Vdc 


Input Voltage, Pin 1 to Pin 2 
(R„ = 500 ohms) 


V. 
in 


1.0 


V(RMS) 


Power Dissipation (Package Limitation) 
Derate above 25°C 


P D 


680 
4.6 


mW 
mW/°C 


Operating Temperature Range 


T A 


-55 to +125 


°C 


Storage Temperature Range 


stg 


-65 to +150 


°C 



CIRCUIT SCHEMATICS 



v,.c- 



2 

GNDO- 



3 6 04 50 60 

GAIN OPTION ^ C GN0 

FIGURE 1-MC1552 (LOW GAIN) 




-OV+ 
9 



*-OV„„ 
7 



I 



63 40 65 66 

GAIN OPTION mC W0 

FIGURE 2-MC1553 (HIGH GAIN) 
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MC1552G, MC1553G (continued) 



ELECTRICAL CHARACTERISTICS <V+ = +6Vdc,T A = 25'C unless otherwise noted) 



Characteristic 


Fig- 
No. 


Gain , 

Option 


Symbol 


Mill 


Typ 


Max 


Unit 


Voltage Gain MC1S52 
MC1553 


3 


50 

100 

200 

400 


V ouA» 


44 

87 

175 
350 


50 

100 

200 
400 


56 
113 

225 
450 


v/v 


Voltage Gain Variation 
(T A = -55°C to +125°C) 


3 


All 


— 


— 


±0.2 


_ 


dB 


Bandwidth MC1552 
MC1553 


3,6 


50 

100 

200 
400 


BW 


21 
17 

17 
7.5 


40 
35 

35 
15 


- 


MHz 


Input Impedance 

(f = 100 kHz, R. = 1 kn) 


— 


All 


M 


7 


10 


_ 


kn 


Output Impedance 

(f = 100 kHz, R_ = 50 fl) 


— 


All 


| Z out| 


— 


16 


50 


n 


DC Output Voltage 


3 


All 


V out <*> 


2.5 


2.9 


3.2 


Vdc 


DC Output Voltage Variation 
(T. = -55°C to +125"C) 


3 


All 


a W c > 


— 


10.05 


— 


Vdc 


Output Voltage Swing 

(Z L > 1 kn, V. ft = 100 mV rms) 


3 


All 


V OUt 


3.6 


4.2 


_ 


Vp-p 


Power Dissipation 


- 


All 


P D 


- 


75 


120 


mW 


Delay Time MC1552 
NIC 1553 


3,4 


50 
100 

200 

400 


'pd 


= 


8 

9 
10 
25 


- 


ns 


Rise Time MC1552 
MC1553 


3,4 


50 
100 

200 
400 


t 

r 


= 


9 
12 

11 

30 


16 

20 

20 
45 


ns 


Overshoot 


3,4 


All 


•W 100 


- 


5 


- 


% 


Noise Figure 

(Rg = 400 n, I =30 MHz, BW = 3 MHz) 


— 


All 


NF 


— 


5 


— 


dB 


Total Harmonic Distortion 

(V =2 Vp- p , f = 200 kHz, R, = 1 kSi) 


— 


All 


THD 


- 


0.2 


— 


% 



*To obtain the voltage-gain characteristic de- 
sired, use the following pin connections: 



Type 


Voltage 
Gain 


Pin Connections 


MC1552 


50 


Pin 3 Open 


100 


Ground Pin 3 


MC1553 


200 


Connect Pin 3 to Pin 4 


400 


Pins 3 and 4 Open 



NOTES 



1. Ground Pin 6 as close to can as possible to minimize 
overshoot Best results by directly grounding can. 

2. If large input and output coupling capacitors are used, 
place shield between them to avoid input-output coupling. 

3. A high-frequency capacitor must always be used to by- 
pass the power supply. This capacitor should be as close to 
the circuit as possible. 

4. Voltage gain can be adjusted to any value between 50 and 
3000 by connecting an external resistor from Pin 4 to ground 
on MC1552, or from Pin 3 to ground on MC1553, as shown in 



Figure 8. Under these conditions, the following equations 
must be used to determine C| and C z rather than the circuits 
shown in Figure 5. 



Fig. 5b C, = 



Fig. 5c C| 



Fig. 5d C 2 



2^(1.7x10*) 



V out /V in . 
~2?j-f c (3xl0V 



Farads; C 2 = 

8C,(V out /V inl Farads 

Farads 



I 



50J2 . 



FIGURE 3 -TEST CIRCUIT 
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FIGURE 4 -PULSE RESPONSE DEFINITIONS 
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MC1552G, MC1553G (continued) 



TYPICAL CHARACTERISTICS 

T„ = 25-C 



FIGURE 5a- FREQUENCY RESPONSE 




10 100 Ik 



k 10k lOOl 1M 10M lOOM 
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TEST CIRCUITS FOR FREQUENCY RESPONSE 
FIGURE 5b - CAPACITIVE COUPLED INPUT (R s < 5k fi) 
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Ci^n 
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250 
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0.1 
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4B 


100 


0.18 


1C 
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70 
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0.1 


40 


4D 
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FIGURE 5c - CAPACITIVE COUPLED INPUT (R s < 500 0) 
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C, < M F) 
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C, ( M F) 
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FIGURE 5d- TRANSFORMER COUPLED INPUT 
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FIGURE G-VOLTAGE GAIN versus FREQUENCY 
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FIGURE 7- MAXIMUM NEGATIVE SWING SLEW RATE 
versus LOAD CAPACITANCE 
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MC1552G, MC1553G (continued) 
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FIGURE 9 -GAIN = 50 
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INPUT ADMITTANCE 

V+ = 6Vdc,RL=lkH,T A = 25' , C 
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FIGURE 10-GAIN = 100 
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FIGURE 12 -GAIN = 400 
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FIGURE 13- OUTPUT IMPEDANCE versus FREQUENCY 
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j 1-WATT POWER AMPLIFIER 

MC1524 



POWER AMPLIFIERS 



Typical Amplifier Features: 

• Low Standby Current Drain — < 4 mA 

• Low Total Harmonic Distortion 

• 1-Watt Power Output 

• Low Output I mpedance 

• Direct Coupling to Load 

• Excellent Gain —Temperature Stability 



CASE 71 



Lead 6 connected to case 



ABSOLUTE MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v cc 


12 


Vdc 


Power Supply Voltage 


V EE 


-12 


Vdc 


Operating Temperature Range 


T A 


-55 to +125 


°C 


Storage Temperature Range 


T stg 


-65 to +175 


°c 


Maximum Audio Output Power 
(T A = -55°C to +125°C) 


Pout(max) 


1.0 


Watt 



FIGURE 1 - CIRCUIT SCHEMATIC 



INPUT 



tO 



GROUND 



IOK 



iik 



500a: 

TAP 

|-@ 

50011 



BASE 
IOK 



® <Z) 

EXT.C FDBK *20K 



LINEAR POWER AMPLIFIER 



"(D+Vcc 



J-K-x " k 




OUTPUT 



-®-v E 
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MCI 524 (continued) 



ELECTRICAL CHARACTERISTICS (V cc = +6 V, V EE = -6 V, T A = 25°C. See Fig. 1) 





Load 


Feedback 












Characteristic 


Impedance 
ohms 


Tap 
ohms 


Symbol 


Min 


Typ 


Max 


Units 


Maximum Peak-to-Peak Output Voltage 
for THD < 3% @ 1 kHz 


16 


1000 


v Omax 


9.0 


10.0 


— 


V(P-p) 


Voltage Gain @ 1 kHz 




250 


A V 


— 


37.9 


- 


— 




16 


500 




— 


20.0 


— 








1000 




10.0 


11.5 


12.5 






250 


— 


41.2 


- 




100 


500 




— 


21.3 


— 








1000 




11.0 


12.3 


13.5 




Input Impedance @ 1 kHz 


— 


1000 


Zto 


6.0 


8.5 


— 


kohms 


Output Impedance @ 1 kHz 


— 


1000 


z out 


— 


0.58 


0.80 


ohms 


Bandwidth 




250 


BW 


- 


350 


— 


kHz 




16 


500 




— 


480 


— 








1000 




250 


770 


— 






250 


- 


340 


— 




40 


500 




— 


480 


— 








1000 




- 


790 


- 






250 


- 


320 


- 




100 


500 

1000 




^ 


480 
810 


_ 




Zero Signal Current Drain 
(Each Supply) 


16 


1000 


h 


— 


1.5 


4.0 


mA 


Low Level Total Harmonic Distortion @ 1 kHz 


16 


1000 


THD 


— 


0.6 


2.0 


% 


(50 mVrms in) 

















FIGURE 1 - AC COUPLED CIRCUIT 



FIGURE 2- DC COUPLED CIRCUIT 



I 



Vcc-+6V 



1.0 uf 
INPUT o_)L-(T) — 

c, 




C 2 ;k 10 M f (NONPOLARIZED! 

— 1KQ FEEDBACK SHOWN 



0.2 ^f 

T 



»cc = +6V , 5p( 

® )K 




1KJ2 FEEDBACK SHOWN 



9-76 



MC1524 (continued) 



RECOMMENDED OPERATING CONDITIONS 

1) DC load resistance (R L ) should be greater than 
5 ohms for DC stability. 

2) Power supplies should be balanced, have low 
source impedances, and should be turned on and off 
simultaneously. (See Fig. 6 for Standby Current vs. 
Supply Unbalance.) 

3) Capacitors C 3 and C 4 provide high-frequency 
stability. For most loads, at temperatures below 
70°C, C 4 may be omitted. 

4) Low frequency rolloff of AC coupled circuit is 
determined by Ci and C>. Fig 1 is recommended for 
loudspeaker loads because of DC stability intro- 
duced by C 2 . 

5) Open loop operation is not recommended. Feed- 
back taps are connected as follows : 

Feedback Tap Pin Connection 



lKfi 


8 to C, (AC) or ground (DC) 


soon 


9 to C 2 (AC) or ground (DC) 


250 n 


8 to 10; 9 to C 2 (AC) or ground (DC) 





FIGURE 4- 


rOTAL HARMONIC DISTORTION 








\ 
\ 
















4.0% 




\ 

\ 


.-250!! FEEDBACK 
| | 






3 VOLT 


SUPPLIE 


S 


\ 




i^500Q FEEDBACK 
1 1 






f=lKC 
T A = 25»C 


3.0% 






V 1 


KFEED 


BACK 






\ 


\ 


V 

\ 






- 


—0.9 


IMX OUTPUT P 


)WER 






\ \ 


\ 


, 250 a FEEDBACK 
/ 1 1 


-0.1 


IAX0U 


TPUTP( 


WER 






S.\ 


fcr 


1 1 
t ySOOJJFEEDBAC 


( 












I 


^v> 


' V 


1 1 

y IK FEEDBACK 














*• 


^ 


* ' 















































FIGURE 3 - MAXIMUM AVAILABLE OUTPUT POWER 

(BEFORE CLIPPING — RESISTIVE LOAD) 
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FIGURE 5 -AC COUPLED FREQUENCY RESPONSE 



















" "\ 






1 
















i . 


/ 






250S2 FEEDBACK 






1 






-• 


F 


L =100£! 
















F 


1 1 
L-16S 


1 
! 




\ 


1 


















\ 


1 


r 






500HFE 
1 


EDBAC 


1 






4 


h 








t- 








S.S— £ 


v$\ 


1 








IK FEE 


UBACK 








i 


1 








J 


- 








< 



10 20 30 40 50 60 70 80 90 100 
R L . LOAD RESISTANCE (ohms) 



1KC 10 KC 

f, FREQUENCY (cps) 



FIGURE 6 - STANDBY CURRENT VARIATION DUE TO SUPPLY UNBALANCE 
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MC1524 (continued) 



FIGURE 7 - DC TRANSFER CHARACTERISTICS 
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FIGURE 8 - VOLTAGE GAIN versus TEMPERATURE 
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1-WATT POWER AMPLIFIER 



POWER AMPLIFIERS 



MC1554G 



. . . designed to amplify signals to 300 kHz with 
one watt delivered to a direct or capacitively 
coupled load. 

Typical Amplifier Features: 

• Low Total Harmonic Distortion — 

0.4% typical at 1.0 Watt 

• Low Output Impedance — 0.2 ohm 

• Excellent Gain — Temperature Stability 




CASE 71 



Lead 7 connected to case 



MAXIMUM RATINGS (Tc = 25-c 


unless otherwise noted) 




Rating 


Symbol 


Value 


Unit 


Total Power Supply Voltage 


Ivl + lvl 


18 


Vdc 


Peak Load Current 


out 


0.5 


Amp 


Audio Output Power 


p . 

out 


1.8 


Watt 


Power Dissipation (package limitation) 

T. =25°C 

A 

Derate above 25° C 
T c = 25° C 

Derate above 25°C 


P D 


600 

4.8 

1.8 

14.4 


mW 

mW/°C 

Watts 

mW/°C 


Operating Temperature Range 


T c 


-55 to +125 


°C 


Storage Temperature Range 


T * 
stg 


-55 to +150 


°c 



INPUT O- 



GAIN 

OPTIONS 



CIRCUIT SCHEMATIC 



BIAS REF. O- 





<z 



< 



•200 < 2 k 



f OV+ 



EXTERNAL 
' COMPENSATION 



l 



7 

-or 
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MC1554G (continued) 



ELECTRICAL CHARACTERISTICS <t c = 

Frequency compensation shown in Figures 2 and 3. 


25"C unless otherwise noted) 
















Characteristic Definitions 


Characteristic 


(ohms) 


Gain 

Option* 


Symbol 


Min 


Typ 


Max 


Unit 




Output Power 


16 


- 


p . 

out 


1.0 


l.i 


- 


Watt 






Power Dissipation (@ P , = 1. W) 


16 


- 


P D 


- 


0.9 


1.2 


Watt 






Voltage Gain 


16 
16 

16 


10 
18 
36 


A v 


8.0 


10 

18 
36 


12 


v/v 


I 


i ij 


Input Impedance 


- 


10 


z. 

in 


7.0 


10 


- 


k« 




Output Impedance 


" 


10 


Z 
out 


" 


0.2 


- 


n 




+16 V 


Power Bandwidth 
(fore oyt <5%THD) 


16 
16 
16 


10 

18 
36 




- 


270 
250 
210 


- 


kHz 


Total Harmonic Distortion 
(for e. < 0. 05% THD.f = 20 Hz to 20 kHz) 

P = 1. Watt (sinewave) 

P , = 0. 1 Watt (sinewave) 

out x ' 


16 
16 


10 
10 


THD 


- 


0.4 
0.5 


- 


% 


e ou) -/— 




open o 


+16V 


Zero Signal Current Drain 


. 


- 


"d 


- 


11 


15 


mAdc 


Output Noise Voltage 


16 


10 


v n 


" 


0.3 


- 


mV RMS 


1 

open O 


+8V 

^>— -O m »v„„,(dc) 
-8V 


Output Quiescent Voltage 
(Split Supply Operation) 


16 


- 


V ,(dc) 
out 


- 


ilO 


±30 


mVdc 


1 
open O 


V+ 
s. OlO 

^> O *-V„rt 

^p7 . ± AV 0O , 
i * ~ AV^ 
V- 


Positive Supply Sensitivity 
(V" constant) 


. 


- 


S + 


" 


-40 


" 


roV/V 


Negative Supply Sensitivity 
(V + constant) 


« 


- 


s" 


- 


-40 


- 


mV/V 



To obtain the voltage gain characteristic desired, use the following pin connections: 
Voltage Gain Pin Connection 

10 Pins 2 and 4 open, Pin 5 to ac ground 

18 Pins 2 and 5 open, Pin 4 to ac ground 

36 Pin 2 connected to Pin 5, Pin 4 to ac ground 



FIGURE 2- SPLIT SUPPLY OPERATION 

VOLTAGE SAW (A»l = 1 0, f UO w ~ 25 Hz 



TYPICAL CONNECTIONS 



FIGURE 3 -SINGLE SUPPLY OPERATION 
VOLTAGE GAIN (A»)= IMlow =2 100 Hz 



I 
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MC1554G (continued) 



RECOMMENDED OPERATING CONDITIONS 



In order to avoid local VHF instability, the following set of rules must be 
adhered to: 

1. An R-C stabilizing network (0.1 jiF in series with 10 ohms) should be 
placed directly from pin 9 to ground, as shown in Figures 2 and 3, using 
short leads, to eliminate local VHF instability caused by lead inductance 
to the load. 

2. Excessive lead inductance from the V+ supply to pin 10 can cause high 
frequency instability. To prevent this, the V+ by-pass capacitor should 
be connected with short leads from the V+ pin to ground. If this capaci- 
tor is remotely located a series R-C network (0. 1 juF and 10 ohms) should 
be used directly from pin 10 to ground as shown in Figures 2 and 3. 



3. Lead lengths from the external components to pins 7, 9, and 10 of the 
package should be as short as possible to insure good VHF grounding 
for these points. 

Due to the large bandwidth of the amplifier, coupling must be avoided be- 
tween the output and input leads. This can be assured by either (a) use of 
short leads which are well isolated, (b) narrow-banding the overall amplifier 
by placing a capacitor from pin 1 to ground to form a low-pass filter in com- 
bination with the source impedance, or (c) use of a shielded input cable. In 
applications which require upper band-edge control the input low-pass filter 
is recommended. 



TYPICAL CHARACTERISTICS 





FIGURE 4- 
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FIGURE 5 -MAXIMUM DEVICE DISSIPATION 

(SINE WAVE) 
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FIGURE 6 -TOTAL HARMONIC DISTORTION 
versus LOAD RESISTANCE 
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MC1554G (continued) 



TYPICAL CHARACTERISTICS 



FIGURE 8 -VOLTAGE GAIN versus TEMPERATURE 



FIGURE 9 - OUTPUT VOLTAGE CHANGE 
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FIGURE 10— VOLTAGE GAIN versus FREQUENCY (R L = 16 OHMS) 
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J DIFFERENTIAL AMPLIFIER ) 

MC1519 



DIFFERENTIAL AMPLIFIERS 



. . . featuring NPN inputs and PNP outputs. Two 
monolithic compatible* chips are used to provide a 
versatile and extremely stable amplifier. 



'Compatible — a process utilizing thin film resistors 
deposited on asilicon monolithic integrated circuit. 



CASE 71 



All pins electrically 
isolated from package 



MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


V CC 


+14 


Vdc 


Power Supply Voltage 


V EE 


-14 


Vdc 


Differential Input Signal 


v in 


±5 


Vdc 


Total Power Dissipation 
Derate above 25 C 


PD 


300 
2.0 


mW 

mW/°C 


Operating Temperature Range 


T.i 


-55 to +125 


°C 


Storage Temperature Range 


T stg 


-65 to +175 


°C 



CIRCUIT SCHEMATIC 
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MCI 51 9 (continued) 



ELECTRICAL CHARACTERISTICS < Vcc = +12 Vtlc, Vee=-12 Vdc,TA=25''C unless otherwise noted) 



Characteristic 


Figure No. 


Symbol 


Min 


Typ 


Max 


Unit 


Differential Voltage Gain 
Circuit A (CE) 
Circuit B (CC) 


3, 8 


A dd 


67 
40 


73 

45 


79 

50 


db 


Single Ended Voltage Gain 
Circuit A (CE) 
Circuit B (CC) 


3 


A V 


- 


67 
38 


- 


db 


Maximum Output Swing 
Circuit A (CE) 
Circuit B (CC) 


4 


V 


12.0 

e.o 


14.0 
10.0 


— 


V (P-P) 


Input Offset Voltage 
Circuit A (CE) 
Circuit B (CC) 


5, 9 


V IO 


= 


2.0 
2.0 


6.0 
6.0 


mVdc 


Input Offset Voltage Drift 
Circuit A (CE) 
Circuit B (CC) 


5, 9 


V IOD 


— 


5.0 
5.0 


— 


MV/°C 


Input Offset Current 
Circuit A (CE) 
Circuit B (CC) 


6, 10 


l K> 





1.0 

2.0 


4.0 
8.0 


MAdc 


Input Current 
Circuit A (CE) 
Circuit B (CC) 


6, 11 


»i 


- ■■ 


40.0 
60.0 


70.0 
90.0 


Lt Adc 


Common Mode Rejection 
Circuit A (CE) 
Circuit B (CC) 


7 


CM Rej 


— 


89.0 
86.0 


- 


db 


Bandwidth - 3 db 
Circuit A (CE) 
Circuit B (CC) 


3, 12 


BW 


0.70 
5.0 


1.0 

8.0 


- 


mc 


Differential Input Impedance 
Circuit A (CE) 
Circuit B (CC) 


2 


z in 


1.8 


2.6 
1.2 


— ' 


kohms 


Single Ended Output Impedance 
Circuit A (CE) 
Circuit B (CC) 


2 


z out 





2.7 
0.048 


0.120 


kohms 



FIGURE 1 
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CIRCUIT B - COMMON COLLECTOR OUTPUT 



9-84 



MC1519 (continued) 



TEST CIRCUITS 



FIGURE 2 - DIFFERENTIAL INPUT IMPEDANCE AND 
SINGLE-ENDED OUTPUT IMPEDANCE 



FIGURE 3 - DIFFERENTIAL VOLTAGE GAIN, 
SINGLE-ENDED VOLTAGE GAIN, and BANDWIDTH 
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FIGURE 4- MAXIMUM OUTPUT SWING 
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FIGURE 5 - INPUT OFFSET VOLTAGE 
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FIGURE 6- INPUT OFFSET CURRENT and INPUT CURRENT 



FIGURE 7 - COMMON MODE REJECTION 



5L0WZ I 

MICRO- f) I 
AMMETERS IT 



TEST 
AMPL. 



2 



INPUT CURRENT A *g a 
INPUT OFFSET CURRENT A U- I. 



CM M 4-20loeWA«j A =J"^r^„ 



VcM|n,„| = +4.4V 



V^ 



Vcm(„i.) = -6-3V 



TEST 

AMPL 



^Z^ 



Vo 



I 



AVo RECORDED FOR A CHANGE IN THE COMMON MODE INPUT BIAS FROM 
+4.4 TO -6.3 V 



9-85 



MC1519 (continued) 



EFFECT OF TEMPERATURE ON CIRCUIT B CHARACTERISTICS 

R, SET FOR V 01CM | = +6V AT +25"C 
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FIGURE 8 - DIFFERENTIAL MODE GAIN 
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FIGURE 9 - 


NPUT OFFSET VOLTAGE 
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FIGURE 10- 


INPUT OFFSET CURRENT 
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FIGURE 11 
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FIGURE 12- 


CIRCUIT A 


BANDWIDTH 
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FIGURE 13 - 


- CURRENT SOURCE BIASING 
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DIFFERENTIAL AMPLIFIER 

MC1525G 
MC1526G 



\ 



DIFFERENTIAL AMPLIFIERS 



. . . designed for high gain applications. Features 
built-in temperature compensated current source for 
excellent temperature stability. 



MONOLITHIC 



MC1525G DIFFERENTIAL AMPLIFIER 

MC1526G DARLINGTON INPUT 

DIFFERENTIAL AMPLIFIER 



CASE 71 



Lead 7 connected to case 



MAXIMUM RATINGS (T A = 25°C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v+ 


+14 


Vdc 


Power Supply Voltage 


V- 


-14 


Vdc 


Differential Input Signal 


V in 


+ 5 


Vdc 


Operating Temperature Range 


T A 


-55 to + 125 


°C 


Storage Temperature Range 


T stg 


-65 to +175 


°C 


Total Power Dissipation, (Package 
Limitation) Derate above T» = 25°C 


PD 


680 
4.6 


mW 
mW/°C 



CIRCUIT SCHEMATICS 




1 n »+ 



_9_J 



2 

o- 

3 

o- 



<Z 



22.4 k 

-wv- 



: i.4k 



FIGURE 2 -MC1S26 



4 



5 
-O 



7 J | 11.2 k < 5.6 k 

O-f • — wv • 

v- I 
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MC1525G, MC1526G (continued) 



ELECTRICAL CHARACTERISTICS <v+ = +i2Vdc, v 


— = — 12 Vdc, at T» = 25°C unless otherwise noted) 




Characteristic 


Fig No 


Symbol 


Mill 


Typ 


Max 


Unit 


Differential Voltage Gain 
MC1525 
MCI 526 


3, 13 


A dd 


120 
50 


140 
65 


160 
75 




Single Ended Voltage Gain 
MC1S25 
MC1526 


4 


Ay 





75 
45 


— 




Output Voltage, Common Mode 
Both Types 


5, 14 


v o(CM) 


6.0 


7.0 


8.0 


Vdc 


Maximum Output Swing 
Both Types 


6 


V out 


7.0 


- 


— 


v (p-p) 


AC Unbalance-^ 

Both Types 


6 


U 


— 


— 


300 


mV (p- P ) 


Input Offset Voltage 
MC1S25 
MC1526 


7, 15 


v io 


— 


— 


s 

7 


mVdc 


Input Offset Current 
MC1525 
MC1S26 


8, 16 


lio 


- 


- 


4 
2 


IxAdc 


Input Current 

MC1525 
MC1526 


8, 18 


I. 
in 


— 


— 


20 
3.5 


/iAdc 


Common Mode Rejection 
Both Types 


9, 17 


CM Rej 


80 


— 


— 


dB 


Bandwidth 

MCI 525 
MC1526 


10 


BW 


1400 
500 


— 


— 


kHz 


Differential Input Impedance 
MC1525 
MC1526 


11 


Z in 


2.0 
60 


— 





kSJ 


Single Ended Output Impedance 

Both Types 


12 


Z , 
out 


— 


— 


11 


kft 



I 
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MC1525G, MC1526G (continued) 



DC Common Mode Input Voltage Set at: Vci.,., = 5.5 Vde for MC1526G, V UM = 6.2 Vdc for MC1525G 



FIBURE 3 - DIFFERENTIAL VOLTAGE GAIN 
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FIGURE 4- SINGLE- ENDED VOLTAGE GAIN 
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FIGURE 5 -OUTPUT VOLTAGE- COMMON MODE 



FIGURE 6 - MAXIMUM OUTPUT SWING 
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FIGURE 7- INPUT OFFSET VOLTAGE 



FIGURE 8 - INPUT OFFSET CURRENT and INPUT CURRENT 



i — °- R - 

V. £3t TEST ""V. DC NULL f\ w 

Vs «53 AMPL^^* J/OLT METER ^ V ° 



\a, 



Vfc-VswhenVo-O 



V s IS CALIBRATED VARIABLE MILLIVOLT SOURCE 
WITH OUTPUT IMPEDANCE OF 50n. 



R 



?L0WZ 
MICRO- 
AMMETERS 



f 



TEST 
AMPL. 



id 



2 



INPUT CURRENT ^^y^ 
INPUTOFFSETCURRENTaIa-Ib 
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MC1525G, MC1526G (continued) 



DC Common Mods Input Voltage Set at: Vq,,.,,, = 5.5 Vdc for MC1526G, »„,, = 6.2 Vdc for MC1525G 



FIGURE 9 - COMMON MODE REJECTION 



CM R .j A-20*o 8 Aj d /Acc, Acc-^^- 

' — A»in CM 



Vcmi, 



W^R 



O 

VCM Iminl 



TEST 

AMPL. 



u 



2T^> 



Vo 



AV os RECORDED FOR A CHANGE IN THE COMMON MODE INPUT BIAS FROM 
MAXIMUM TO MINIMUM VALUES. 



R,-50n| 
SIS. GEN. L 



FIGURE 10 -BANDWIDTH 



ra 



TEST 
AMPL. 



r^J 



> 



B00NT0N 
91D 



£ 



FIGURE 11 -DIFFERENTIAL INPUT IMPEDANCE 



FIGURE 12 -SINGLE -ENDED OUTPUT IMPEDANCE 



6 VCM(, 




>Vo 



WHEN R in SWITCHED INTO CIRCUIT THE OUTPUT CHANGE SHALL BE 6 dB. 
THEN Z in = R,„ 



I 1 



td 



f = IkHz 

V o =200mVnnsN0L0A0 
V = 100 mVrins WHEN Z^-Rq 



T 

R °£ 



IVo 



BIASING ARRANGEMENT 



In the emitter of the current source 
transistor of each of the differential 
amplifiers, there are four resistors of 
different values which may be con- 
nected in seven ways. The resultant 
effective resistance in conjunction 
with a given V H makes provision for 
different current levels. For conven- 
ience, the seven methods together 
with their effective resistances are 
tabulated below. 




r... r... i 

I WA, I wa, L 



1.4 kn 



-vw 

4.2 kn 



5.6 kS) 



-WA, Q7 

11.2 kn 

6 v H 



•Pin 7 is connected to the substrate and must be connected to the Veb supply 
for proper circuit operation. 



METHOD 


1 


I 2 


3 


4 


5 


6 


7 


PIN CONNECTIONS 


4-7 


4-6, 5-7 


4-5, 6-7 


4-6 


4-5 


5-6 


4,5,6 OPEN 


EFFECTIVE RESISTANCE 


1.4kn 


3.37 kn 


7.0 kn 


12.6kfi 


18.2 kS! 


16.8kn 


22.4 kn 
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MC1525G, MC1526G (continued) 



EFFECT OF TEMPERATURE ON CHARACTERISTICS 
FIGURE 13 - DIFFERENTIAL MODE GAIN FIGURE 14 - OUTPUT VOLTAGE-COMMON MODE 
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T A , TEMPERATURE CCI 































































































































MC1525, MC1526 
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T A , TEMPERATURE CO 



FIGURE 15- INPUT OFFSET VOLTAGE 



FIGURE 16 - INPUT OFFSET CURRENT 
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-25 25 55 
T A , TEMPERATURE ("CI 



25 55 85 
T A . TEMPERATURE f CI 



FIGURE IT- COMMON MODE REJECTION 



FIGURE 18- INPUT CURRENT 
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DIFFERENTIAL AMPLIFIER 

MC1529G 
MC1429G 



. . . designed for high-gain applications. 
Features built-in temperature compen- 
sated current source for excellent tem- 
perature stability. 



DIFFERENTIAL AMPLIFIERS 



CASE 71 



Lead 7 connected to case 



MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


V 


+ 14 


Vdc 


Power Supply Voltage 


V 


-14 


Vdc 


Differential Input Signal 


Vin 


t 5 


Vdc 


Operating Temperature Range 
MC1529G 

MC1429G 


T A 


-55 to 125 
to 75 


°C 


Storage Temperature Range 


T stg 


-65 to 150 


°C 


Power Dissipation (Package Limitation) 
Derate above T A = 25°C) 


Pd 


680 
4.6 


mW 
mW/°C 



CIRCUIT SCHEMATICS 



19 v+ 




O 6 



3 O- 



INPUT 

9 O- 



Gnd. 8 O- 



<? 1 




-O 2 



OUTPUT 
-O 10 



RESISTORS 

EQUIVALENT CIRCUIT 
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MC1529G, MC1429G (continued) 



ELECTRICAL CHARACTERISTICS 

(V+ = +12 Vdc; V- = -12 Vdc; V 8 - Vdc; T A = 25°C unless otherwise noted) 
Connect pin 4 to pin 6 and pin 5 to pin 7 for all tests. 



Characteristic Definitions* 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


3 


|v^ 2 


o 
o 


Differential Voltage Gain 
MC1529G 

MC1429G 


Add 


50 

34 

45 
33 


75 
75 


no 

41 


V/V 
dB 

V/V 
dB 


9 "^ 10 


*-o 3 


r- 2 


6i» 


Single Ended Voltage Gain 
MC1529G 

MC1429G 


Ay 


25 
28 

22 
27 


- 


55 

35 


V/V 
dB 

V/V 
dB 


£^ 


A, 


3 2 100 k 

i ' 10 100k 


Output Voltage, Common Mode 
MC1529G 

MC1429G 


V o(CM) 


6.5 
5.5 


7.0 
7.0 


8.5 

8.5 


Vdc 




Maximum Output Swing 
Both Types 


Vo 


5.0 


- 




V (P-P) 


4 s 


"***" 10 " 


3 


I-- 2 


9 wig 

° •*- ' METEB 


Input Offset Voltage 
MC1529G 

MC1429G 


Vio 


- 


- 


9.0 
12.0 


mVdc 


v 


l>r 


b— ».» 


!^ 2 


O 
o 

1,0-1,-1, 


Input Offset Current 
MC1529G 

MC1429G 


■io 


- 


- 


2.0 

3.0 


uAdc 


1, — ►- 9 '■^ 10 


b-»3 


^ 2 



o 

, ll + l, 

lb--2- 


Input Bias Current 
MC1529G 

MC1429G 


'in 


— 


— 


4.0 
4.0 


uAdc 


i, — »-9 1 '^ 10 


Add e ; „ 
CM,., - +20l °8-i^f 


Common Mode Rejection 
Both Types 


CM R ej 


70 


- 


- 


dB 








Bandwidth 
MC1529G 

MC1429G 


BW 


200 
150 


300 
250 





kHz 


T~ 
A, 


^ 


d~~ 




■* — BW — *J 




^ 


I s " 2 


a 



— z... 

L 


Differential Input Impedance 

MC1529G 

MC1429G 

Single Ended Output Impedance 
MC1S29G 

MC1429G 


Zin 
z out 


40 
30 


- 


12 

15 


ka 
kn 


**^ 10 



*A11 definitions imply linear operation. 



In the emitter of the current source 
transistor of each of the differential 
amplifiers, there are four resistors of 
different values which may be con- 
nected in seven ways. The resultant 
effective resistance in conjunction 
with a given Vee makes provision for 
different current levels. For conven- 
ience, the seven methods together 
with their effective resistances are 
tabulated below. 



BIASING ARRANGEMENT 



-• — /W • — AV 1> 



VvV- 

5.6 k 



■VW 07 

1L2k k 



I 



•Pin 7 is connected to the substrate and must be connected to the Vee supply 
for proper circuit operation. 



METHOD 


1 


2 


3 


4 


•5 


6 


7 


PIN CONNECTIONS 


4-7 


4-6, 5-7 


4-5, 6-7 


4-6 


4-5 


5-6 


4,5,6 OPEN 


EFFECTIVE RESISTANCE 


1.4 k 


3.37 k 


7.0 k 


12.6 k 


18.2 k 


16.8 k 


22.4 k 
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MC1529G, MC1429G (continued) 



EFFECT OF TEMPERATURE ON CHARACTERISTICS 



FIGURE 1 - DIFFERENTIAL MODE GAIN 
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25 55 

T A , TEMPERATURE TO 



FIGURE 2 - OUTPUT VOLTAGE-COMMON MODE 
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25 55 

T A , TEMPERATURE (°C) 



FIGURE 3 -INPUT OFFSET VOLTAGE 



FIGURE 4 -INPUT OFFSET CURRENT 
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T A , TEMPERATURE (°CI 
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T A , TEMPERATURE (°C1 



125 



FIGURE 5 - COMMON MODE REJECTION 



FIGURE 6 -INPUT CURRENT 
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CORE MEMORY SENSE AMPLIFIER 



^ 



SENSE AMPLIFIERS 



MC1440 

. . . consisting of a wideband differential amplifier, a dc resto- 
ration circuit which also incorporates facilities to externally 
adjust the threshold, and an MDTL output gate which is 
strobed from saturated logic. It is designed to detect bipolar 
differential signals derived by a core memory with cycle 
times as low as 0.5 jus. 
Typical Amplifier Features: 

• Differential Threshold Characteristics: 

Adjustable Threshold - 10-25 mV 
Nominal Threshold - 17 mV @ Vg = -6 V 
I nput Offset Voltage — 1 .0 mV typical 
Threshold Drift — 10mW°C typical 

• Fast Response Time — 20 ns typical 

• Short Recovery Time 

60 ns max @ e; n = 1 .8 V Common Mode 



90 ns max @ e;, 



400 mV Differential Mode 



MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) 




CASE 71 
"G" SUFFIX 



Lead 5 connected to case 



CASE 72 

(TO-91) 

"F" SUFFIX 




CASE 93 

(TO-116) 

•P" SUFFIX 



Rating 


Symbol 


Value 


L Unit 


Power Supply Voltage 


v+ 
v- 


+ 10 
-10 


Vdc 
Vdc 


Differential Input Signal 


V. 
in 


±5 


Vdc 


Common Mode Input Voltage 


CMV. 
in 


±5 


Vdc 


Load Current 


X L 


25 


mA 


Power Dissipation (Package Limitation) 
Metal Can 

Derate above 25°C 
Flat Package 

Derate above 25°C 
Plastic Package 

Derate above 25° C 


P D 


680 
4.6 
500 
3.3 
415 
3.3 


mW 
mW/°C 

mW 
mW/°C 

mW 
mW/°C 


Operating Temperature Range 


T A 


to +75 


°C 


Storage Temperature Range 


T 

stg 


-65 to +150 


°C 



CIRCUIT SCHEMATIC 



(1) 2 V+ (14) 1 10 (13) 

Cext 




«v- THRESHOLD* 6 (8) 
(7) 5 ADJUST 



Number at end of terminal represents pin number for devices in flat package and metal can. 
Number in parenthesis represents pin number for plastic package. 



l 
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MC1440 (continued) 



ELECTRICAL CHARACTERISTICS 

(V + = +6 Vdc±1%, V" = -6 Vdc ±1%, C ext = 0.01 /jF, Ta = 25°C unless otherwise noted) 

Pin numbers shown for devices in flat package and metal can. See block diagram for plastic pin numbers. 



Characteristic 


Fig. No. 


Symbol 


Min 


Typ 


Max 


Unit 


Input Threshold Voltage 
<V 6 = -6 Vdc) 


l 


v th 


12.0 


17.0 


22.0 


mV 


Input Offset Voltage 


l 


V io 


- 


1.0 


6.0 


mV 


Input Bias Current 

(v 3 =v 4 = 0) 


2 


! b 


- 


7.5 


75 


uA 


Input Offset Current 


2 


I. 

10 


- 


2.0 


15.0 


MA 


Output Voltage, High 

(v 3 = v 4 =o) 


3 


V OH 


5.8 


- 


- 


Vdc 


Output Voltage Low 
(V 3 = V 4 = 0, V 1Q = +6 Vdc, I g = 6 mAdc) 


3 


V OL 


- 


- 


400 


mVdc 


Amplifier Voltage Gain 
(V 3 = 15 mV peak) 


4 


A v 


- 


85 


- 


- 


Strobe Load Current 

(v g = o) 




J S 


- 


- 


1.5 


mAdc 


Strobe Reverse Current 
(V q = +5 Vdc) 




! R 


- 


- 


5.0 


/iAdc 


Power Dissipation 


- 


p n 


- 


120 


250 


mW 


Propagation Delay 
Input to Amplifier Output 
(V 3 = 25 mV pulse, V. = +2 Vdc) 

Input to Gate Output 
(V 3 = 25 mV pulse, V. = +2 Vdc) 

Strobe to Gate Output 
(Vj = V 4 = 0, V. = +2 V pulse) 


5 
5 
6 


'3+10+ 

'3+8- 

'9+8- 


- 


10 
20 
10 


20 
50 
30 


ns 


Recovery Time 
Differential Mode 
(V 3 = 300 mV pulse) 

Common Mode 
(V 3 - 1. 5 V pulse) 


7 
7 


t R(dm) 
'R(cm) 


- 


20 
20 


90 

60 


ns 


TESTS AT 0°C OR +75°C AS NOTED 















Input Threshold Voltage 
(V g =-6.0 V, T A = 0°C) 

= +75°C) 



Input Bias Current 



<v. 



0, T. 



= 0°C) 



Output Voltage, Low 



(V 



10. 



+6 Vdc, I. = 6 mAdc, T, = +75°C) 



Strobe Reverse Current 



(V 



+6 Vdc, T, = +75''C) 



10.0 
10.0 



17.0 
17.0 



30.0 

30.0 



100 



450 
30 



y.K 



mVdc 



MAdc 



1111 
V* 6 



MC1440 BLOCK DIAGRAM 

rlC-i- 

Cext 



(21 3 0- 
INPUTS 
(5)4 0- 




(13) 

a 



is (7) o 



7 (10) °6 (8) 

GND THRESHOLD 

ADJUST 



fO 



-O8 (11) 



I 



69 (12) 
STROBE 



Number at end of terminal represents pin 
number for devices in flat package and 
metal can. Number in parenthesis repre- 
sents pin number for plastic package. 
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MC1440 (continued) 



FIGURE 1 - INPUT THRESHOLD AT OUTPUT VOLTAGE SWING FROM Vat TO V „„ 

+6Vdc 



INPUT v * 



PULSE v 



OUTPUT 5.9 V 



PULSE 



0.35V 




FIGURE 2- INPUT BIAS CURRENT TEST CIRCUIT 

+6Vdc 




l»-|lj-Ul 



FIGURE 3 - OUTPUT VOLTAGE LEVELS 

+6Vdc 



Vo.i = Voh@S,OPEN 
V„„(-Vol@S, CLOSED 




FIGURE 4 -AMPLIFIER VOLTAGE GAIN 



INPUT PULSE +6 Vdc 

-30 ns MAX GENERATOR 

(502) 
-90% 



__ OUTPUT 

T * PULSE 
0.01 ,if 




OUTPUT 



FIGURE 5 - PROPAGATION DELAY (STROBE HIGH) 

10 ns MAX-*! |*-| h-10 ns MAX +6 m 

U %%T\ PULSE . INP o U J n c ♦ °:°. 1 '- lF * M PLIFIEH 

INPUT 9IU tf. ^50% GENERATOR ♦ TO SCOPE 




FIGURE 6 - PROPAGATION DELAY (STROBE INPUT) 




GATE 

OUTPUT 



-6Vdc 



FIGURE 7 - DIFFERENTIAL MODE RECOVERY TIME TEST CIRCUIT 

+6Vdc 0.01 ^iF 



GENERATOR 1 




GENERATOR 3 



GENERATOR 



OVERLOAD -f^\ 

i V2%7 \ll 



200 ns- 



GENERATOR 2 



S&/t r <10rs \ 



r — v 

i/t, < 10 ns Y. 



-Vth 



FIGURE 8-COMMON MODE RECOVERY TIME TEST CIRCUIT 

+6Vdc 0.01.F AMPLIFIER 
• OUTPUT 

TO SCOPE 



1.8 V 

COMMON MODE 

INPUT 10% 





OUTPUT 
PIN 10 



A /r yL<ioo"iv 



I 



Pin numbers shown for devices in flat package and metal can. See block diagram for plastic package pin numbers. 
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MC1440 (continued) 



FIGURE 9 -TYPICAL TRANSFER CHARACTERISTICS 



FIGURE 10 - TYPICAL THRESHOLD versus TEMPERATURE 
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e,„, INPUT VOLTAGE (mV) 

FIGURE 11 -TYPICAL THRESHOLD versus POWER SUPPLIES 
T A = +25°C {Threshold Adjust Attached to V") 
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-5.0 



-5.5 -6.0 

V" (VOLTS) 



-7.0 













+6V.-6V 








__ +5V, 


-5V 





























-25 25 50 

T A , AMBIENT TEMPERATURE (°C) 

FIGURE 12 -TYPICAL THRESHOLD versus THRESHOLD 
VOLTAGE ADJUST FOR V~= -6.0 V 



S .8 

3 







v+ = 


= +5V^^' 








V+-+6V 










^ ^ 

















5.5 6.0 6.5 7.0 

THRESHOLD ADJUST VOLTAGE AT PIN 6 (VOLTS) 



DEFINITIONS 



>b 



tR 



Amplifier Voltage Gain — The ratio of output voltage at 
pin 1 to the input voltage at pin 3 or 4. 

Input Bias Current - 
<l3 + '4>/2- 
Input Offset Current 
values, JI3 — I4I . 



The average input current defined as 
- The difference between input current 



The leakage current when the 



Strobe Reverse Current 
strobe input is high. 

Strobe Load Current — The amount of current drain from 
the circuit when the strobe pin is grounded. 

Power Dissipation — The amount of power dissipated in the 
unit as defined by p2 * V+| + |l 5 x V-| . 

Recovery Time — The time required for the device to recover 
from the specified differential and common-mode overload 
inputs prior to strobe as referenced to the 10% point of the 



VOH 



Vth 



trailing edge of an input pulse. The device is considered re- 
covered when the threshold after a differential overload 
disturbance is within 1 .0 mv* of the threshold value without 
the disturbance, or, for common-mode disturbance, when 
the level at pin 10 is within 100 mV of the quiescent value. 

Propagation Delay — The time required for the output pulse 
at pin y to achieve 50% of its final value or the 1.5 V level 
referenced to 50% of the input pulse at pin x. (The + and - 
denote positive and negative-going pulse transition.) 

Output Voltage High — The high-level output voltage when 
the output gate is turned off. 

Output Voltage Low — The low-level output voltage when 
the output gate is turned on. 

Input Threshold — Input pulse amplitude that causes the 
output to begin saturation. 

Input Offset Voltage — The difference in V tn at each input. 



For a more detailed discussion regarding application of sense amplifiers, see Application Note AN-245A, 
"The MC1540 —An Integrated Core Memory Sense Amplifier." 
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I CORE MEMORY SENSE AMPLIFIER ( 

MC1540 



SENSE AMPLIFIERS 



. . . consisting of a wideband differential 
amplifier, a dc restoration circuit which 
also incorporates facilities to externally 
adjust the threshold, and an MDTL out- 
put gate which is strobed from saturated 
logic. It is designed to detect bipolar dif- 
ferential signals derived by a core memory 
with cycle times as low as 0.5 jus. 

Typical Amplifier Features: 

• Differential Threshold Characteristics: 

Adjustable Threshold - 10-25 mV 
Nominal Threshold — 17 mV @ 

V 6 = -6 V 
Input Offset Voltage - 1.0 mV 

typical 
Threshold Drift - -10mV/°C 

• Fast Response Time — 20 ns typical 

• Short Recovery Time 

50 ns max @ e; n = 1.8 V Common 

Mode 
50 ns max @ ej n = 400 mV 

Differential Mode 




CASE 71 
'G"SUFFIX 



Lead 5 connected to case 



CASE 72 

(TO-91) 

*F" SUFFIX 



MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v + 

V" 


+10 
-10 


Vdc 
Vdc 


Differential Input Signal 


V. 


±5.0 


Vdc 


Common Mode Input Voltage 


CMV. 
m 


45.0 


Vdc 


Load Current 


! L 


25 


mA 


Power Dissipation (Package Limitation) 
Metal Can 

Derate above 25° C 
Flat Package 

Derate above 25° C 


P D 


680 
4.6 
500 
3.3 


mW 
mW/°C 

mW 
mW/°C 


Operating Temperature Range 
Metal Can 
Flat Package 


T A 


-55 to +125 
-55 to +100 


°C 


Storage Temperature Range 


T stg 


-65 to +150 


°c 



< 




CIRCUIT SCHEMATIC 




1? C.* 10o 



< 



"\ — vw-t-wv — ^ 



XT 



|6.8k |6.8k |975 



1.5 k 
i — vw- 




560 
-wv * 



50V - THRESHOLD 06 

ADJUST 




J2k ?2k 



< 



!E I 



| 
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MC1540 (continued) 



ELECTRICAL CHARACTERISTICS 

(V+ = +6 Vdc ±1 % , V- = -6 Vdc ±1 % , C.,» = 0.01 n-f. Ta = 



: 25°C unless otherwise noted) 



Characteristic 


Figure 


Symbol 


Min 


Typ 


Max 


Unit 


Input Threshold Voltage 
(V 6 = -6.0V) 


l 


v th 


14.0 


17.0 


20.0 


mV 


Input Offset Voltage 


l 


V io 


— 


1.0 


5.0 


mV 


Input Bias Current 

(v 3 = v 4 = o) 


2 


"b 


— 


7.5 


50 


HA 


Input Offset Current 


2 


I. 

10 


— 


2.0 


10.0 


uA 


Output Voltage, High 

(v s = v 4 = 0) 


3 


V 
OH 


5.9 


— 


— 


Vdc 


Output Voltage, Low 

(V 3 = V 4 = °' V 10 = +6 Vdc » h = 6 mAdc > 


3 


V OL 


— 


— 


350 


mVdc 


Amplifier Voltage Gain 
(V 3 = 15 mV) 


4 


A V 


- 


85 


— 


— 


Strobe Load Current 

(v 9 -o) 




l s 


— 


— 


1.2 


mAdc 


Strobe Reverse Current 
(V 9 = +5 Vdc) 




ht 


— 


— 


2.0 


^Adc 


Power Dissipation 


— 


P D 


— 


120 


180 


mW 


Propagation Delay 

Input to Amplifier Output 
(V 3 = 25 mV pulse, V 9 = +2 Vdc) 

Input to Gate Output 

(V 3 = 25 mV pulse, Vg = +2 Vdc) 

Strobe to Gate Output 

(V 3 = V 4 = 0, V g = +2 V pulse) 


5 

5 
6 


l 3+10+ 

'3+8- 

*9+«- 


- 


10 
20 
10 


15 

30 

15 


ns 


Recovery Time 

Differential Mode 
(V, - 400 mV pulse) 

Common Mode 
(V, = 1. 8 V pulse) 


7 
8 


R(dm) 
R(cm) 


- 


20 
20 


50 
50 


ns 



TESTS AT -55"C OR 4-125T AS NOTED 



Input Threshold Voltage 
(V 6 = -6.0V, T A = -55°C) 
(V 6 = -6.0 V, T A =+125°C) 


1 


V th 


12.0 
12.0 


17.0 
17.0 


24.0 
22.0 


mV 


Input Bias Current 

(V, = V 4 = 0, T A = -55°C) 


2 


"b 


— 


— 


100 


JiA 


Output Voltage, Low 

(V 10 = +6 Vdc, Ij = 6 mAdc, T A = +125°C) 


3 


V OL 


— 


— 


400 


mVdc 


Strobe Reverse Current 
(V 9 = +6 Vdc, T A = +125°C) 




■b 


- 


- 


25 


MAdc 



DEFINITIONS 



lb 



I 



tR 



Amplifier Voltage Gain — The ratio of output 
pin 1 to the input voltage at pin 3 or 4. 

Input Bias Current - 
(I3 + U>/2. 



oltage at 
The average input current defined as 
■ The difference between input current 



Input Offset Current - 

values, |l 3 - | 4 |. x x±v± 

Strobe Reverse Current — The leakage current when the 
strobe input is high. 

Strobe Load Current — The amount of current drain from ^OH 

the circuit when the strobe pin is grounded. 

Power Dissipation — The amount of power dissipated in the v OL 

unit as defined by |l 2 x V+| + |l 5 x V-j. 

Recovery Time — The time required for the device to recover tn 

from the specified differential and common-mode overload 

inputs prior to strobe as referenced to the 10% point of the Vj 



trailing edge of an input pulse. The device is considered re- 
covered when the threshold after a differential overload 
disturbance is within 1.0 mV of the threshold value without 
the disturbance, or, for common-mode disturbance, when 
the level at pin 10 is within 100 mV of the quiescent value. 

Propagation Delay — The time required for the output pulse 
at pin y to achieve 50% of its final value or the 1.5 V level 
referenced to 50% of the input pulse at pin x. (The + and - 
denote positive and negative-going pulse transition.) 

Output Voltage High - The high-level output voltage when 
the output gate is turned off. 

Output Voltage Low — The low-level output voltage when 
the output gate is turned on. 

Input Threshold — Input pulse amplitude that causes the 
output to begin saturation. 

Input Offset Voltage — The difference In V tn at each input. 
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MC1540 (continued) 



FIGURE 1 - INPUT THRESHOLD AT OUTPUT VOLTAGE SWING FROM Vol TO V«« 

+6Vdc 



INPUT v <k 




FIGURE 2 - INPUT BIAS CURRENT TEST CIRCUIT 

+6Vdc 






lr. = |ll-UI 



FIGURE 3 - OUTPUT VOLTAGE LEVELS 



V^, = Voh@S,OPEN 
V.„ = Vol@Si CLOSED 




FIGURE 5 - PROPAGATION DELAY (STROBE HIGH) 

Unions MAX ,.,„ 

1 +6 Vdc 

PULSE . INPUT J 0.01 /iF mLm 




GATE 

OUTPUT 



FIGURE 7 - DIFFERENTIAL MODE RECOVERY TIME TEST CIRCUIT 

+6 Vdc 0.01 /xF 



GENERATOR 1 




INPUT 
PULSE 



FIGURE 4 -AMPLIFIER VOLTAGE GAIN 

INPUT PULSE +evdc 

-30 ns MAX GENERATOR i 

1502) , . OUTPUT 

-90% . . . Jj_ PULSE 

1 9 A ?S0.01uF 

L10% ' ' ° ' 




FIGURE 6 - PROPAGATION DELAY (STROBE INPUT) 



STROBE 
INPUT 



JT^r 





-6 Vdc 



GATE OUTPUT 
3™" TO SCOPE 



XX) GENERATOR 3 



OVERLOAD 



GENERATOR 1 



GENERATOR 2 



RLOAD -F-* 
10%/ V 



t,Stf<30ns 



V, h 



10%/t, < 10 ns \ 

rf—\— — 

10%/t, < 10 ns \ 



1.8 V 
V, h 



FIGURE 8 - COMMON MODE RECOVERY TIME TEST CIRCUIT 

+6 Vdc 0.01,.F AMPLIFIER 
■ OUTPUT 
TO SCOPE 



1.8V 

COMMON MODE 

INPUT 10% 






I 



NOTE:- Th« output «hown it rvpraantative of that obMinvd- How«v«r, 
th» two pulw amptitudt* m«v not bt iquil or tvtn ptMent. 
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MC1540 (continued) 



8.0 


FIGURE 9 - TYPICAL TRANSFER CHARACTERISTICS 










6.0 
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4.0 


/ 








/ 








2.0 


/ 








/ 
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J 






L 



FIGURE 10- TYPICAL THRESHOLD versus TEMPERATURE 



e in , INPUT VOLTAGE (mV) 

FIGURE 11 -TYPICAL THRESHOLD versus POWER SUPPLIES 
T A = +25°C (Threshold Adjust ARached to V - ) 
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+6 V, -6 V 
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-25 25 50 75 100 

T A , AMBIENT TEMPERATURE PC) 

FIGURE 12 - TYPICAL THRESHOLD versus THRESHOLD 
VOLTAGE ADJUST FOR ¥~ = -6.0V 



I 18 







v+. 


•+5^^"^ 








V+ = +6V 










^^ 

















-5.5 -6.0 

V- (VOLTS) 



5.5 6.0 6.5 

THRESHOLD ADJUST VOLTAGE AT PIN 6 (VOLTS) 



FIGURE 13 - MC1540 BLOCK DIAGRAM 

rid 




o 



THRESHOLD STROBE 
ADJUST 



For a more detailed discussion regarding application of sense amplifiers, see Application Note AN-245A, 
"The MC1540 — An Integrated Core Memory Sense Amplifier." 
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CORE MEMORY SENSE AMPLIFIER) 

MC1541F 



SENSE AMPLIFIERS 



Dual-channel gated sense amplifier with separate wideband differential input 
amplifiers. Either input can be gated on from saturated logic levels. The sense 
amplifier features adjustable threshold, saturated logic output levels, and a strobe 
input that accommodates saturated logic levels. Designed to detect bipolar signals 
from either of two sense lines. Operates with core memory cycle times less than 
0.5 lis. 



Typical Amplifier Features: 

• Nominal Threshold — 17 mV 

• Input Offset Voltage — 1.0 mV typical 

• Propagation Delay 

Input to Gate-Output — 20 ns 
Input to Amplifier-Output — 10 ns 
Gate Response Time — 15 ns 
Strobe Response Time — 15 ns 

• Common Mode Input Range— 1.5 Volts 

• Differential Mode Input Range 

With Gate On - 600 mV 
With Gate Off- 1.5 Volts 

• Power Dissipation — 140 mW typical 




TO-86 
CASE 83 



MAXIMUM RATINGS (T* = 25'C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v+ 
v- 


+10 
-10 


Vdc 
Vdc 


Differential Input Signal 


V in 


±5 


Vdc 


Common Mode Input Voltage 


GMV in 


±5 


Vdc 


Load Current 


! L 


25 


mA 


Power Dissipation (Package Limitation) 
Derate above 25°C 


P D 


500 
3.3 


mW 

mW/°C 


Operating Temperature Range 


T A 


-55 to +125 


°C 


Storage Temperature Range 


T 
stg 


-65 to +150 


°c 



CIRCUIT SCHEMATIC 



A CHANNEL 2.48 k 
GATE 
INPUT 9 




^ 



B CHANNEL GATE INPUT 



11 A 

THRESHOLD ADJUST 




| 
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MC 1541 F (continued) 



ELECTRICAL CHARACTERISTICS 

(V = +5.0 Vdc ± 1%, V- = -5.0 Vdc i 1%, Vthlpin 11) = -5.0 Vdc ± 1%, C Kt = 0.01 jiF. Ta ■ 25°C unless otkerwise noted) 



Characteristic 


Fig. No. 


Symbol 


Min 


Typ 


Max 


Unit 


Input Threshold Voltage 

(T A = + 25°C) 

(-55°C s T * +125° C) 


8 


v th 


14 
12 


17 
17 


20 
22 


mV 


Input Offset Voltage 


8 


v. 

io 


- 


1.0 


6.0 


mV 


Input Bias Current 
< V 1= V 2= V 3= V 4=°> 
(V 1 =V 2 =V 3 =V 4 =0 ' T A = - 55 ° C > 


9 


h, 


- 


5.0 


25 
50 


"A 


Input Offset Current 


9 


I. 

10 


- 


1.0 


2.0 


(iA 


Output Voltage High 
< V 1= V 2= V 3- V 4=°» 


10 


V OH 


4.9 


- 


- 


Vdc 


Output Voltage Low 

(V 1 =V 2 = V 3 = V 4 = °' V 12 = +5 ' ° Vdc ' *7 = 10 mAdc) 
(V 12 = +5. Vdc, I ? = 10 mAdc, T = +125° C) 


10 


V OL 


- 


- 


350 
400 


mVdc 


Strobe Load Current 
(V 10 -0) 




! s 


- 


- 


1.2 


mAdc 


Strobe Reverse Current 
(V 10 = +5. Vdc) 

(V J0 = +5. Vdc, T = +125° C) 




'SR 


- 


- 


2.0 
25 


uAdc 


Input Gate Voltage Low 
(V 1 = V 3 = 25 mVdc . v 2 = v 4 = °) 


11 


V GL 


- 


0.7 


- 


Vdc 


Input Gate Voltage High 
(Vj = V 3 = 25 mVdc, V 2 = V 4 =0) 


11 


V GH 


- 


1.6 


_ 


Vdc 


Input Gate Load Current 
(V 8 or V 9 = 0) 




! G 




- 


2.5 


mAdc 


Input Gate Reverse Current (V fl or V Q = 5. Vdc) 
(T A = 25°C) 

(T A = +125°C) 




! GR 


: 


: 


2.0 
25 


uAdc 


Common Mode Range 
Input Gate High 
Input Gate Low 


13 


V 
V CM 


- 


±1.5 
±1.5 


- 


Vdc 


Differential Mode Range 
Input Gate High 

Input Gate Low 


14 


V DH 
V DL 


- 


±600 
±1.5 


- 


mV 
Vdc 


Power Dissipation 




P D 


- 


140 


180 


mW 



SWITCHING CHARACTERISTICS 



Characteristic 


Fig. No. 


Symbol 


Min 


Typ 


Max 


Unit 


Propagation Delay 












ns 


Input to Amplifier Output 


8 


'ta 










(Vj = 25 mV pulse, V 1Q = +2. Vdc) 






- 


10 


15 




Input to Output 


8 


'rr. 










(V x = 25 mV pulse, V = +2. Vdc) 






- 


20 


30 




Strobe to Output 


12 


'o^ 










(Vj = V 2 = V 3 = V 4 = 0, V 1Q = +2. V pulse) 






- 


15 


20 




Gate Input to Amplifier Input 


11 


'r-i 










(Vj = 25 mV pulse, V g = 2.0 V pulse) 






- 


10 


15 




Gate Input to Amplifier Output 


11 


tr-A 










(V x = 25 mVdc, V Q = 2. V pulse) 






- 


30 


35 




Recovery Time 














Differential Mode 


14 


t 










Input Gate High j v Qr = 40Q mV 
Input Gate Low } ! -j 




DR 


_ 


30 


50 








- 





- 




Common Mode 


13 












Input Gate High 1 V , or V = 1. 5 V pulse 




CMR 


_ 


15 


30 




Input Gate Low | 1 3 v 






- 


15 


30 
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MC1541F (continued) 



EQUIVALENT CIRCUIT 



r 



A CHANNELS i 
GATE O 

INPUT 



CHANNEL 



^ 



NEL^> 



B CHANNEL 6 8 
GATE 
INPUT 



STAND 
BY 

UNIT 



> 



Cext 
13 »■-•(-■• 12 



2nd 
STAGE 



> 



DC 

RESTORE 
CIRCUIT 



THRESHOLD oil 
ADJUST 



n 



OUTPUtN 
GATE P~ 



.J 



6 10 
STROBE 



FIGURE 1 - TYPICAL OPERATION 



Channel 
Gate Input 



Input 
Signal 



Amplifier 
Output 



Strobe 
Input 
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Amplifier 

Output 



I 
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MC 1 541 F (continued) 



FIGURE 2- 



TYPICAL INPUT THRESHOLD versus 
TEMPERATURE 





V 1 


= +5.0 Vd 












18 


v- 


-V,,--S 


.OVdc 
























17 








































16 






























IS 

















FIGURE 3 - TYPICAL THRESHOLD versus THRESHOLD 
VOLTAGE ADJUST 

25 



V*- +5.0 Vdc 










V" 
TA 


= -5.0 Vdc 
= +25°C 



















































































25 50 75 100 

Ta, AMBIENT TEMPERATURE PC) 



-3.5 



-4.0 -4.6 -5.0 -5.5 -6.0 

THRESHOLD ADJUST VOLTAGE (VOLTS) 



FIGURE 4 - TYPICAL INPUT THRESHOLD versus V" 



FIGURE 5 - TYPICAL INPUT THRESHOLD 
versus INPUT PULSE WIDTH 
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MC1541F (continued) 



FIGURE 6 - INPUT-OUTPUT TRANSFER 
CHARACTERISTICS 



b.O 






/—^ 
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3.0 
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1.0 
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-10 o to 

ei„, INPUT VOLTAGE (mV) 



5.0 



FIGURE 7 - CHANNEL GATE INPUT-AMPLIFIER 
OUTPUT TRANSFER CHARACTERISTICS 



-f 

i 



0.5 1.0 1.5 2.0 2.5 

CHANNEL GATE INPUT VOLTAGE (V0 LTS) 



3.0 



FIGURE 8 - INPUT THRESHOLD FOR OUTPUT VOLTAGE SWING FROM Voh TO Vol 
PROPAGATION DELAY FROM INPUT TO OUTPUT 



(a) Threshold Test Waveforms 



V,h- 



INPUT 

PULSE 50% ~ 

OV 



)h 10% \ 



4.9 V- 
OUTPUT 
PULSE 

0.35 V - 



V 



(c) Waveforms for Propagation Delay Test 



AMPLIFIER 
OUTPUT 



_7 



INPUT 
PULSE 
GENERATOR/^N < 

(J~l) f 50 



50% t, < 20 ns 

t|A 

■50% 



Pc 



d^' 



10 
,5 V 




-5Vdc 



Note: Vth 



Vin 
100 



I 
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MC1541F (continued) 



FIGURE 9 - INPUT BIAS CURRENT TEST CIRCUIT 

+5 Vdc 4 

13O12O10 



© (2> 




FIGURE 10 - OUTPUT VOLTAGE LEVELS 

+5 Vdc 




ll +12 = lb for "A" channel when switch is in "a" position 

= lb for "B" channel when switch is in "b" position 
|ll-l2|= lio 

FIGURE 11 - MINIMUM TIME FROM CHANNEL GATE INPUT TO AMPLIFIER INPUT 
PROPAGATION DELAY FROM CHANNEL GATE INPUT TO AMPLIFIER OUTPUT 



I 



(A) Minimum Time from Gate Input to Amplifier Input - tQ| 
(See Definitions) 



(Bl Test Circuit 



AMPLIFIER 
OUTPUT 
+5 Vdc TO SCOPE 
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MC1541F (continued) 



FIGURE 12 - PROPAGATION DELAY FROM STROBE INPUT TO OUTPUT 



(a) Propagation Delay from Strobe Input to Output 



2.0 V 
Strobe 
Input 





\ t,<20ns 




1 
-O- 

2 
-O- 

3 
-O- 

4 
-O- 




-&- 

Strobe 
Pulse Generator 



51 

"ArW- 



696665611 



Gatel 
Output 

to Scope 



FIGURE 13 - COMMON MODE RECOVERY AND COMMON MODE RANGE 



±VCM 

Input 



Output for input 
less than common 
mode input range 



Output for input 
greater than common 
mode input range 



\ 




0.01 nF 




Output to 



Scope 



1 



FIGURE 14 - DIFFERENTIAL RECOVERY AND DIFFERENTIAL RANGE 



0.01 uf 



±400mV 

Overload 

Generator 2 

„ !S% 



/ \t,andt|»25 



±V t h 

Input 

Generator 1 



|"»-200ns-« 



+2.0 V 

Strobe 
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+5 Vdc P* 



Vth 

Generator 1 , 



«-tDR-a»| 



Output to 




+5 Vdc 
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MC1541F (continued) 



I 



DEFINITIONS 



"B 
"G 

'GR 

"io 
IS 

ISR 
PD 

tCMR 

tDR 



tGI 



r GA 



t|A 



Input Bias Current - The average input current 
defined as (1 1 + 12 + I3 + U)/4. 

Channel Gate Load Current - The amount of 
current drain from the circuit when the channel 
gate input (Pin 8 or 9) is grounded. 

Channel Gate Reverse Current — The leakage 
current when the channel gate input (Pin 8 or 9) 
is high. 

Input Offset Current — The difference between 
amplifier input current values|l 1 - I2MI3 - Ul- 

Strobe Load Current — The amount of current 
drain from the circuit when the strobe pin is 
grounded. 

Strobe Reverse Current — The leakage current 
when the strobe input is high. 



The amount of power dis- 



Power Dissipation 
sipated in the unit. 

Common Mode Recovery Time — The time re- 
quired for the voltage at pin 12 to be within 
100 mV of the dc value (after overshoot or 
ringing) as referenced to the 10% point of the 
trailing edge of a common mode overload signal. 

Differential Recovery Time — The time required 
for the device to recover from the specified 
differential input prior to strobe enable as ref- 
erenced to the 10% point of the trailing edge of 
an input pulse. The device is considered re- 
covered when the threshold with the overload 
signal applied is within 1.0 mV of the threshold 
with no overload input. 

Minimum Time Between Channel Gate Input 
and Signal Input — The minimum time between 
50% point of channel gate input (Pin 8 or 9) 
and 50% point of signal input (Pins 1, 2, 3, or 
4) that still allows a full width signal at ampli- 
fier output. 

Propagation Delay, Channel Gate Input to Am- 
plifier Output — The time required for the am- 
plifier output at pin 13 to reach 50% of its final 
value as referenced to 50% of the input gate 
pulse at pin 8 or 9 (Amplifier input = 25 mVdc). 

Propagation Delay, Input to Amplifier Output — 
The time required for the amplifier output 



»IO 

tSO 

VCM 

V D H 
VDL 

vgh 
vgl 

Vio 
VOH 

vol 

Vth 



pulse at pin 13 to achieve 50% of its final value 
referenced to 50% of the input pulse at pins 1 
and 2 or 3 and 4. 

Propagation Delay, Input to Output — The time 
required for the gate output pulse at pin 7 to 
reach the 1 .5 Volt level as referenced to 50% of 
the input pulse at pins 1 and 2 or 3 or 4. 

Strobe Propagation Delay to Output — The time 
required for the output pulse at pin 7 to reach 
the 1.5 Volt level as referenced to the 1.5 Volt 
level of the strobe input at pin 10. 

Maximum Common Mode Input Range — The 
common mode input voltage which causes the 
output voltage level of the amplifier to decrease 
by 100 mV. (This is independent of the channel 
gate input level.) 

Maximum Differential Input Range, Gate Input 
High — The differential input which causes the 
input stage to begin saturation. 

Maximum Differential Input Range, Gate Input 
Low — The differential input signal which 
causes the output voltage level of the amplifier 
to decrease by 100 mV. 

Channel Gate Input Voltage High — Gate pulse 
amplitude that allows the amplifier output 
pulse to just reach 100% of its final value. (Am- 
plifier input is set at 25 mVdc). 

Channel Gate Input Voltage Low — Gate pulse 
amplitude that allows the amplifier output to 
just reach a 100 mV level. (Amplifier input is 
set at 25 mVdc). 

Input Offset Voltage — The difference in Vth 
between inputs at pins 1 and 2 or 3 and 4. 

Output Voltage High — The high-level output 
voltage when the output gate is turned off. 

Output Voltage Low — The low-level output 
voltage when the output gate is saturated and 
the output sink current is 10 mA. 

Input Threshold — Input pulse amplitude at 
pins 1, 2, 3 or 4 that causes the output gate to 
just reach VQL- 
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DIFFERENTIAL COMPARATOR 

MCI 710 



SENSE AMPLIFIERS 



. . . designed for use in level detection, 
low-level sensing, and memory applica- 
tions. 



Typical Amplifier Features: 

• Differential Input Characteristics: 

Input Offset Voltage = 1 .0 mV 
Offset Voltage Drift = 3.0 mV/°C 

• Fast Response Time — 40 ns 

• Output Compatible with All Saturating 
Logic Forms 

V out = +3.2 V to -0.5 V typical 

• Low Output Impedance — 200 ohms 



CASE 72 

(TO-91) 

"F" SUFFIX 



CASE 96 

(TO-99) 

"G" SUFFIX 



Lead 4 connected to case 



MAXIMUM RATINGS (T A = 25"C unless otherwise noted) 



PIN CONNECTIONS 


Schematic A 8 C D 


E F 


"G" Package 12 3 4 


7 8 


"F" Package 12 3 5 


6 8 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v + 

V 


+ 14 
- 7.0 


Vdc 
Vdc 


Differential Input Signal 


V. 
in 


±5.0 


Volts 


Common Mode Input Swing 


CMV. 
in 


± 7.0 


Volts 


Peak Load Current 


*L 


10 


mA 


Power Dissipation (package limitation) 

Metal Can 

Derate above T, = 25° C 
A 

Flat Package 

Derate above T. = 25°C 
A 


P D 


680 
4.6 

500 
3.3 


mW 
mW/°C 

mW 
mW/°C 


Operating Temperature Range 


T A 


-55 to +125 


°C 


Storage Temperature Range 


stg 


-65 to +150 


"c 



CIRCUIT SCHEMATIC 



6A 

GND 




C 
o- 



OUTPUT O- 




6A 6o 

GND V- 



I 
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MC1710 (continued) 



ELECTRICAL CHARACTERISTICS (V* = +12 Vdc. V" = -6 Vdc, T A = 25"C unless otherwise noted) 



| 



Characteristic Definitions 







§ Vin 





V b = 95 inV - Vi 




Characteristic 



Input Offset Voltage 
= 1.4 Vdc, T 



out 

out 



25° C 

1.8 Vdc, T. = -55°C 

A 

1.0 Vdc, T. =+125°C 



Temperature Coefficient of 1 
Input Offset Voltage 



Input Offset Current 
V 

out 



1.4 Vdc, T A = 25°C 

1.8 Vdc, T A = -55°C 

1.0 Vdc, T. =+125°C 



Input Bias Current 



-- -55°C 
= +125°C 



Open Loop 

Voltage Gain 
T = 25°C 



Output Resistance 



Differential Voltage Range 



Positive Output Voltage 
V. t 5. mV, 0^1 H.5mA 



Negativ 

V. s 

in 


e Output Voltage 
-5.0 mV 


Output Sink Current 

V. S -5.0 mV, V 2 0, 
in ' out * 
T. =25°C 
A 

V, ^ -5.0 mV, V , £ 0, 

in ' out ' 

T. = -55°C 



Input Common Mode Range 



Common Mode Rejection Ratio 
V" = -7.0 Vdc, Rg S 20O2 



Response Time 
For Positive and Negative 
Going Input Pulse 



Power Supply Current 
V .s0 Vdc 



Power Consumption 
TO-99 Metal Can 

TO-91 Flat Package 



Symbol 



v 

V 



Miri 



Typ 



1250 
1000 



6.4 
5. 5 



115 
115 



Max 



2.0 
3.0 
3.0 



3.0 
7.0 
3.0 



9.0 
7.0 



150 
150 



UV/'C 



AxAdc 



V/V 
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MC1710 (continued) 



TYPICAL CHARACTERISTICS 



FIGURE 1 -VOLTAGE TRANSFER 
CHARACTERISTICS 
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FIGURE 2 - INPUT OFFSET VOLTAGE 

versus TEMPERATURE 
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FIGURE 3- INPUT OFFSET CURRENT 
versus TEMPERATURE 
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FIGURE 4 - INPUT BIAS CURRENT 
versus TEMPERATURE 
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FIGURE 5 - GAIN VARIATION 
WITH POWER SUPPLY VOLTAGE 
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FIGURE 6 - VOLTAGE GAIN 
versus TEMPERATURE 
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MC1710 (continued) 
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FIGURE 7 - RESPONSE TIME 
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FIGURE 8 - POWER DISSIPATION 
versus TEMPERATURE 
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FIGURE 9 - SERIES RESISTANCE 
versus MRTL FAN-OUTS 



FIGURE 10- FAN-OUT CAPABILITY 
WITH MDTL OR MTTL OUTPUT SWING 
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DIFFERENTIAL COMPARATOR 1 

MC1710C 



SENSE AMPLIFIERS 



. . . designed for use in level detection, 
low-level sensing, and memory applica- 
tions. 



CASE 72 

(TO-91) 

"F" SUFFIX 




CASE 93 
(TO-116) 
"P" SUFFIX 



Lead 4 connected 
to case 



CASE 96 

(TO-99) 

"G" SUFFIX 



Typical Amplifier Features: 

• Differential Input Characteristics: 

Input Offset Voltage = 1 .5 mV 
Offset Voltage Drift = 5.0 /uV/°C 

• Fast Response Time — 40 ns 

• Output Compatible with All Saturating 
Logic Forms 

V out = +3.2 V to -0.5 V typical 

• Low Output Impedance — 200 ohms 



MAXIMUM RATINGS (T A = 25'C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v + 

V" 


+14 
-7.0 


Vdc 

Vdc 


Differential Input Signal 


V in 


±5.0 


Volts 


Common Mode Input Swing 


CMV. n 


±7.0 


Volts 


Peak Load Current 


*L 


10 


mA 


Power Dissipation (package limitation) 
Metal Can 

Derate above 25°C 
Flat Package 

Derate above 25°C 
Plastic Package 

Derate above 25°C 


P D 


680 
4.6 
500 
3.3 
400 
3.3 


mW 
mW/°C 

mW 
mW/°C 

mW 
mW/°C 


Operating Temperature Range* 


T A 


to +75 


°C 


Storage Temperature Range 
Metal Can and Flat Package 
Plastic Package 


stg 


-65 to +150 
-65 to +125 


"C 



♦For full temperature range (-55°C to + 125°C) and characteristic curves, 
see MC1710 data sheet. 



CIRCUIT SCHEMATIC 



EQUIVALENT CIRCUIT 




OUTPUT 



OA 

GND 




PIN 


CONNECTIONS 






Schematic 


A B C D 


E 


F 


"G" Package 


12 3 4 


7 


8 


"F" Package 


12 3 5 


6 


8 


"P" Package 


2 3 4 6 


9 


11 



6A 

GND 



AD 



I 
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MC1710C (continued) 



ELECTRICAL CHARACTERISTICS (V+ = +12 Vdc, \r = -6 Vdc, T„ = 25*C unless otherwise noted) 



l 



Characteristic Definitions 









V b = 95mV-Y t 




Characteristic 



Input Offset Voltage 



= 1.2 Vdc, T A 



Temperature Coefficient of 
Input Offset Voltage 



Input Offset Current 
V =1.4 Vdc, T = 25°C 



= 1.2 Vdc, T 



Input Bias Current 
V =1.4 Vdc, T 



= 25°C 

= C C 

= +70°C 



Voltage Gain 
T, = 25°C 



Output Resistance 



Differential Voltage Range 



Positive Output Voltage 
V. S 5.0 mV, 0^1 % 0. 5 mA 



Negative Output Voltage 
V. S -5.0 mV 



Output Sink Current 



= 25°C 

= o s c 



Input Common Mode Range 
V = -7.0 Vdc 



Common Mode Rejection Ratio 
Re % 200 n 



Symbol 



Propagation Delay Time 
For Positive and Negative 
Going Input Pulse 



Power Supply Current 



Power Consumption 






Min 



t yp 



15 
25 



1000 
800 



1.6 

0.5 



Max 



5.0 
6.5 
6.5 



5.0 
7.5 
7.5 



Unit 



JlV/°C 



V/V 
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DUAL DIFFERENTIAL 
COMPARATOR 

MC1711 



\ 



SENSE AMPLIFIERS 



. . . designed for use in level detection, 
low-level sensing, and memory applica- 
tions. 




Lead 5 connected to case 



CASE 71 A 
"G" SUFFIX 



CASE 72 

(TO-91) 

"F" SUFFIX 



Typical Amplifier Features: 

• Differential Input — 

Input Offset Voltage = 1 .0 mV 
Offset Voltage Drift = 5.0 mV/°C 

• Fast Response Time — 40 ns 

• Output Compatible with All Saturating 
Logic Forms 

V out = +4.5 V to -0.5 V typical 

• Low Output Impedance — 200 ohms 



MAXIMUM RATINGS (T A = 25°C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v + 

v- 


+14 
-7.0 


Vdc 
Vdc 


Differential Input Signal 


v i„ 


±5.0 


Volts 


Common Mode Input Swing 


CMV in 


±7.0 


Volts 


Peak Load Current 


J L 


50 


mA 


Power Dissipation (package limitation) 

Metal Can 

Derate above T. = 25°C 
A 

Flat Package 

Derate above T. = 25*C 
A 


P D 


680 
4.6 

500 
3.3 


mW 
mW/°C 

mW 
mW/°C 


Operating Temperature Range 


T A 


-55 to +125 


°C 


Storage Temperature Range 


slg 


-65 to +150 


°C 



CIRCUIT SCHEMATIC 



STROBE 10©[jo] ©GDOSTR0BE2 

f t rS t . 



EQUIVALENT CIRCUIT 




STROBE 1 ©|T5|<p V+9IU® 



INVERTING r 

INPUT 1 I 

®mo+- 
©m°- 

NON-INVERTING 
INPUT 1 

©E 
GND O— 



INVERTING 
INPUT 2 

©Eo 



©B°- 



NON-INVERTING 
INPUT? 






©ra 

'r-o. 

'OUTPUT 



©[|]GNo4 ©04 OUTPUT ©[J] 

l- I I contains pin number for flat package. (*"") contains pin number for metal can package. 



STROBE 2 <S V-6 

©0 ©s 



I 
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MC1711 (continued) 



ELECTRICAL CHARACTERISTICS (each comparator! v + - +1 2 Vdc. V - - -6.0 Vdc. T A ■ 25" C unless otherwise noted! 



Characteristic Definitions 




■ov„„t 



0ut -1.4Vilcei425°C 
t.8Voc'9S6 , C 

l.0Vdc@+125 D C 





l 



v in O- 







Characteristic 



Input Offset Voltage 
CMV. = 0Vdc, T = <-25°C 



A 
CMV. 



-. Vdc, T, - -55 to +125°C 



Temperature Coefficient of Input Offset 
Voltage 



Input Offset Current 



V . = 1.4 Vdc, T, = +25°C 
out A 



V , = 1. 8 Vdc, T. : 
out A 

V . = 1. Vdc, T. 
out A 



-55°C 
tl25°C 



Input Bias Current 



V . = 1.8 Vdc, T A = -55°C 
out A 



Voltage Gain 



Output Resistance 



Differential Voltage Range 



Positive Output Voltage 
V. 2 10 mVdc, 0SLJ0.5mA 



Negative Output Voltage 
V. i -10 mVdc 



Strobed Output Level 



Output Sink Current 



Strobe Current 



Input Common Mode Range 

V" = -7. Vdc 



Response Time 



Strobe Release Time 



Power Supply Current 



Power Consumption 



Symbol 



Min 



Typ 



1.0 
1.0 



750 
500 



OL(st) 



40 
40 



V 

V 



Max 



3.5 
5.0 

4.5 
6.0 



10 
20 
20 



75 
150 
150 



Unit 



uv/-c 



uAdc 



V/V 
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MC1711 (continued) 



TYPICAL CHARACTERISTICS 



FIGURE 1 - VOLTAGE TRANSFER 
CHARACTERISTICS 
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FIGURE 2 - INPUT BIAS CURRENT 
versus TEMPERATURE 
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FIGURE 3 - VOLTAGE GAIN 
versus TEMPERATURE 
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FIGURE 4 - RESPONSE TIME 
FOR VARIOUS INPUT OVERDRIVES 
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FIGURE 5 - VOLTAGE GAIN VARIATION 
WITH POWER SUPPLY VOLTAGE 
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FIGURE 6 - STROBE RELEASE TIME 
FOR VARIOUS INPUT OVERDRIVES 
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MC1711 (continued) 





FIGURE 7 - COMMON MODE PULSE RESPONSE 
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FIGURE 8 - OUTPUT PULSE STRETCHING 
WITH CAPACITIVE LOADING 




t,TIME(ns) 



200 300 

t, TIME (ns) 



FIGURE 9 - SERIES RESISTANCE 
versus MRTL FAN-OUTS 



FIGURE 10- FAN-OUT CAPABILITY 
WITH MDTL OR MTTL OUTPUT SWING 
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/ 



DUAL DIFFERENTIAL 
COMPARATOR 

MC1711C 



SENSE AMPLIFIERS 



. . . designedfor use in level detection, low 
level sensing, and memory applications. 



Lead 5 connected 
to case 




CASE 71A 
"G" SUFFIX 



CASE 72 

(TO-91) 

"F" SUFFIX 




CASE 93 

(TO-116) 

'P» SUFFIX 



Typical Amplifier Features: 

• Differential I nput 

Input Offset Voltage = 1 .0 mV 
Offset Voltage Drift = 5.0 ju.V/°C 

• Fast Response Time — 40 ns 

• Output Compatible with- All Saturating 
Logic Forms 

V out = +4.5 V to -0.5 V typical 

• Low Output Impedance — 200 ohms 



MAXIMUM RATINGS (T /> = 25°C unless otherwise noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


v+ 
v- 


+14 
-7.0 


Vdc 
Vdc 


Differential Input Signal 


V. 
in 


±5.0 


Volts 


Common Mode Input Swing 


CMV. 
in 


±7.0 


Volts 


Peak Load Current 


'L 


so 


mA 


Power Dissipation {package limitation) 

Metal Can 

Derate above T. = 25°C 
A 

Flat Package 

Derate above T. = 25°C 
A 

Plastic Package 
Derate above T A 55 25°C 


P D 


680 

4.6 

500 
3.3 

400 
3.3 


mW 

mW/°C 

mW 

mW/°C 

mW 
mW/°C 


Operating Temperature Range 


T A 


Oto +75 


°C 


Storage Temperature Range 
Metal Can and Flat Package 
plastic Package 


T 

x stg 


-65 to +150 
-65 to. +12 5 


°C 



CIRCUIT SCHEMATIC 



EQUIVALENT CIRCUIT 




STROBE 1©(l0]O V+O[j0© 

1 



INVERTING r 
INPUT I I 

©Hoj-i- 

©m < v 

NON-INVERTING 
INPUT 1 

©E 
GND I2C— 



INVERTING 
INPUT 2 

®m°ir 

NON-INVERTING 
INPUT 2 



I 



®LH 

-O10 

OUTPUT 



©B]GND012 ©[7Joiu OUTPUT ©TJ] 

Number at end of terminal is pin number for plastic package. Q] contains pin number for flat package- Q contains pin number for metal can package. 



STROBE 2 6 V-6 

©on 



I 

"©rj 



I 
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MC1711C (continued) 



ELECTRICAL CHARACTERISTICS leach comparator) v + = +1 2 Vdc. V" = -6.0 Vdc. T A = 25° C unless otherwise noted) 



Characteristic Definitions 



Characteristic 



Symbol 



Min 



Typ 



Max 



Unit 



o — wv— 




Input Offset Voltage 
CMV. =0 Vdc, T. 



!.4Vnc@25*C 
1.5 Vdc @ 0°C 
V~~|-1.2Vde# + J0°C 



CMV. t Vdc, T . = +25°C 
in 'A 

CMV. = Vdc, T . = to +70°C 
in A 

CMV. i Vdc, T . = to +70°C 



1.0 
1.0 



Temperature Coefficient of Input Offset 

Voltage 



5.0 

7.5 

6.0 
10 



UV/°C 



Input Offset Current 




' . = 1 

Out 


4 Vdc, 


T A 


= +25° C 


out 


5 Vdc, 


T A 


= 0°C 


out 


2 Vdc, 


T A 


= +70°C 



Input Bias Current 

V , = 1.4 Vdc, T. =+25°C 
out A 

V „ f = 1. 5 Vdc, T A = 0°C 



15 
25 
25 



100 
150 
150 



uAdc 



uAdc 




Voltage Gain 



= +25°C 

= -55 to +125° C 



Output Resistance 



700 
500 



V/V 



Differential Voltage Range 




Positive Output Voltage 
V. e 10 mVdc, s IS 0. 5 mA 



Negative Output Voltage 
V. 2 -10 mVdc 



Strobed Output Level 



Output Sink Current 



OL(st) 



Strobe Current 




Input Common Mode Range 
V" - -7. Vdc 




Response Time 



Strobe Release Time 



"in O- 




Power Supply Current 



Power Consumption 



"d- 
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MC1711C (continued) 



TYPICAL CHARACTERISTICS 



FIGURE 1 -VOLTAGE 
TRANSFER CHARACTERISTICS 



FIGURE 2 - INPUT BIAS CURRENT 
versus TEMPERATURE 
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FIGURE 3 - VOLTAGE GAIN 
versus TEMPERATURE 

























INPUT 


PINS 


Dd 


"^: 




:npu 


PINS( 


©© 





















































































-60 -40 -20 20 40 60 80 100 120 140 
T A , AMBIENT TEMPERATURE, (°C) 



> 150 

S ioo 

< 

g 50 

t- 

| 

> E -50 

LLl 6 - 

CD 

< 

!3 4.0 
o 

° 



FIGURE 4 - RESPONSE TIME 
FOR VARIOUS INPUT OVERDRIVES 
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FIGURE 5 - VOLTAGE GAIN VARIATION 
WITH POWER SUPPLY VOLTAGE 
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FIGURE 6 - STROBE RELEASE TIME 
FOR VARIOUS INPUT OVERDRIVES 
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MC1711C (continued) 



FIGURE 7 - COMMON MODE PULSE RESPONSE 



FIGURE 8 - OUTPUT PULSE STRETCHING 
WITH CAPACITIVE LOADING 
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FIGURE 9 - SERIES RESISTANCE 
versus MRTL FAN-OUTS 



FIGURE 10- FAN-OUT CAPABILITY 
WITH MDTL OR MTTL OUTPUT SWING 
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DUAL STEREO PREAMPLIFIER 

MC1303P 



STEREO PREAMPLIFIERS 



. . . designed for amplifying low-level stereo 
audio signals with two preamplifiers built into 
a single monolithic semiconductor. 



Each Preamplifier Features: 

• Low Input Noise Voltage — 0.5 jiV typical 

• Large Output Voltage Swing — 4.5 V rms min 

• High Open-Loop Voltage Gain = 8,000 min 

• Channel Separation = 60 dB min at 10 kHz 

• Short-Circuit-Proof Design 




CASE 93 

(TO-116) 

"P" SUFFIX 



MAXIMUM RATINGS (T A = 25"C unless otherwise noted) 



Rating 


Symbol 


Valye 


Unit 


Power Supply Voltage 


V+ 
V" 


+15 
-15 


Vdc 
Vdc 


Power Dissipation (Package Limitation) 
Derate above 25° C 


P D 


415 
3.3 


mW 
mW/°C 


Operating Temperature Range 


T A 


to +75 


°C 



CIRCUIT SCHEMATIC 



EQUIVALENT CIRCUIT 



INPUT LAG 1 OUTPUT LAG 1 
10 11 12 



30k 



NON-INVERTING 
INPUT 1+9 



30k: ; 




INVERTING 
INPUT 2- 6» 



NON-INVERTING 
INPUT 2 



30k 



30k 



3.8k I J 



).6k 



| : 6.8k 



j 9.6k 




24k 



24k 



3.8k 



n 



6 6 

4 3 2 

INPUT LAG 2 OUTPUT LAG 2 



V+ 



800 




OUTPUT 1 
>13 



OUTPUT 2 
>1 



V" 7°- 

6 o- 



INPUT2 



INPUT 
LAG1 

o o a LAb 1 




I J 



OUTPUT 1 
°13 

V+ 
o14 

OUTPUT 2 
o 1 



I 



, 4 0UTPUT 
4 3 2 LAG 2 

LAG~2 
INPUT 
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MC1303P (continued) 



ELECTRICAL CHARACTERISTICS 


(Each Preamplifier) (V + = +13 Vdc, V 
Ta = 25°C unless otherwise noted) 


" = -13 Vdc, 








Characteristic Definitions (linear operations) 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


1 


Open Loop Voltage Gain 


Vol 


8,000 


10,000 


12,000 


v/v 


j _|_ 1/ "~ 


° — is o 


Output Voltage Swing 
(R L = 10 kS2) 


v . 

out 


4.5 


5.5 


- 


V rms 


^-V 5 


''*H\ 


Input Bias Current 
b 2 


J b 


- 


1.0 


10 


MA 


'i°= |+X 


' 2S ^-fN. 


Input Offset Current 

Wio^i-V 


I. 

io 


- 


0.2 


0.4 


ma 


-,«=-|+x> ° 


-X! U^ V OLt " ° 


Input Offset Voltage 
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MC1303P (continued) 



TYPICAL PREAMPLIFIER APPLICATIONS 



FIGURE 1 -MAGNETIC PHONO PLAYBACK 
PREAMPLIFIER/RIAA EQUALIZED 



INPUT ©-ft. 




6.8 nF 1.5 nF 



-O-VCC 



II 



100 1.0 k 10 k 

t, FREQUENCY (Hz) 

TYPICAL PERFORMANCE CHARACTERISTICS 



Voltage Gain 

Input Overload Point 

OulDut Voltaqe S-.viri,; 

Output Noise Level 



34 dB (50)@ 1.0kHz 
1O0mVrms@ 1.0 kHz 
5.0Vrms@1.0kHz @> 0.1% THD. 
Belter Than 70 dB Below 10 mV Phono 
Input (Input Shorted) 



FIGURE 2 -BROADBAND AUDIO AMPLIFIER 
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^25^F 



Voltage Gain: 40 dB (100) @ 1.0 kHz reference 

Output Voltage Swing: 5.0Vrms 
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SUGGESTED POWER SUPPLY CIRCUIT 



"1 

"=" Z1 



-OG 



Z1 = MZ-600-19 
(13 V nom.) 
Select series R by 
allowing 1 1 mA for 
zener, and each dual 
l/C Preamplifier 



FIGURE 3 - NAB TAPE HEAD EQUALIZATION 
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TAPE HEAD IN ©— 1£ 



SO 100 300 500 1000 

f, FREQUENCY (Hz) 



3000 500D 10,000 20,000 




KE> 



$1.0 k 
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C=1S00pFfor3 3/4m/s 
C=910pFfor71/2in/s 

Voltage Gain: 35d8@1.0kHz 
Output Voltage Swing: 5.0Vrms 
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MC1303P (continued) 



FIGURE 4 - POWER DISSIPATION versus 
SUPPLY VOLTAGE 



FIGURE 5 -OUTPUT LINEARITY 
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FIGURE6- INFLUENCE OF OUTPUT LOADING 
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NOISE CHARACTERISTICS 



FIGURE 7A- INFLUENCE OF SOURCE 
RESISTANCE & BANDWIDTH 
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FIGURE 7B - INFLUENCE OF VOLTAGE GAIN 
& BANDWIDTH 
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ADDITIONS AND MODIFICATIONS 
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ADDITIONS AND MODIFICATIONS 
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